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DEPARTMENT OF THE ARMY

U.S. ARMY ENGINEER DISTRICT, HONOLULU
BLDG. 230, FT. SHAFTER
APO SAN FRANCISCO 96558

STATLMINT OF FIRDINGS
1A0 STREAM, MAUT, HAWAILI
PROPOSED FLOOD CONTROL AND RELATED IMPROVEMENTS

1. 1In consideration of the overall pubiic interest, I have evaluated the
pertinent information and stated views of other interested government
agencles and the concerned public on the various practical alternatives for
alleviating the flood problem on lao Stream, Maui, Hawaii. In addition to
the specifically stated desires of the reaidents of the project area, local
government officials and citizen groups, the alternatives were evaluated
according to engineering effectiveness, environmental acceptability, social
well-being and economic feasibility.

2. During the course of the study, on-site investigations were made and
discusaions were held with County of Maui officials and interested environ-
wental, agricultural and other citizen groups. Based on the early discus-
sions, I found that the basic needs and desires defined during the survey
study continue to prevail. Flood control improvements are atill needed
since the physical impact of floods on existing developments remains essen—
tially the same as that defined during the earlier study. Erosion and
gsedimentation also continue to be a flood-related problem. I also found
that awareness and concern for protecting and enhancing the environment
have increased sharply since completion of the survey study in 1966. On
Iao Stream, these concerns related primarily to retaining as much open
space and natural stream as possible, preserving the aesthetic quality of
thése areas, and restoring fish and wildlife habitat in and arcund the
stream. Soclo-economic values and concerns were found to be related pri-
marily to retention of agricultural lands in production and of community
cohesion through avoidance of large-scale relocation.

3. Based on the above findings, I have determined that the alternative of
"no action” would be non-responsive to the needs and therefore not an
acceptable course of action. Alternative solutions -considered included
nonstructural and structural measures, Preliminary screening of the possi-
ble solutions showed a combination of channel improvements, levees, and
flood plain management to be the most practical solution. Three alternative
plans incorporating variations of these measures were developed and evaluated.
Plan A would provide for complete channelization of floodflows but would
impose & man-made greenbelt or grass-lined waterway along the stream. This
plan would also remove considerable acreages of agricultural lands from
productivity, but would provide a waterway and open space for fish and

wildlife use. . ‘ .

4. Plan B would minimize channelization and retain the stream In its

natural state wheraver possible, but would require designation of flood

plain limits in overflow areas within agricultural lands which would continue
to be subject to inundation and erosion during major floods. The acceptance
of some inundation and erosion under Plan B 1s a tradeoff with the desire

to minimize loss of productive agricultural lands and to retain the aesthetic

\CENT,
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qualities of natural open spaces. Plan C provides for upstream channeliza-
tion followed by a grass—lined channel along most of the remaining strean,
and would convert about half of the lands in residential use in the Paukukalo
area to open space. This plan is the best plan from the environmental
standpoint because it.has the longest length of grassed channel and the

best potential for enhancing wildlife habitats. However, Plan C would
remove the largest acreage of agricultural lands from production and

require relocation of a major part of the Paukukalo community.

5. The three alternative plans, all of which include.low flow channels and
boulder-concrete lining to facilitate migration of aquatic life, were
coordinated with Federal agencies, State and County agencies, citizen

groups and interested. citizens. The comments received during this coordina-
tion effort, during the 17 January 1974 and 8 July 1974 public meetings,

and in response to the draft environmental statement were considered in the
decision-making process. Based on review of all of the comments recelived,

I find that Plan B reflects the best balancing of all factors pertinent to
the flood and related problems on Iao Stream and is the plan with the most
support from government agencies and citizens. I belleve that all necessary
investigations have been accomplished and sufficlent data and information

on the engineering, ecounomic, socilal, and environmental aspects of the
alternatives considered have been reviewed to facilitate making this declsionm.
I therefore conclude that none of the other alternmatives considered would
fulfill the project objectives and socio-economic needs of the project area
as effectively as Plan B, and that the public interest would be best served
by implementation of this plan. ‘ .

14 April 1975 - 'QZ /O ——f

(pate) F. M., PENDER
: Colonel, Corps of Engineers
District Engineer

15 April 1975 MM‘ L

(Date) | | EY E. PREL
' igadier Fenerxal, USA
i{vision Angineer

I concur in the District Engineer's findings.

T concur in the preceding Statemenf of Findings.

s

/'.. P *
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..3? L_. " ? ) /ff/—”.'f L. /’J "._-’-'!\/7_._..—--
(Date) | KENNETH E. McINTYRE '

Brigadier General, USA
Acting Director of Civil Works
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SUMMARY

IAO STREAM, MAUI, HAWAILI
FLOOD CONTROL AND ALLIED PURPOSES

-{ ) Draft - X) Final Environmental Statement

Responsible Office: US Army Engineer District, Honolulu, AP0 San Francisco
96558 Telephone No, (808) 438-1091 '

i

(x) Le?islative a

1. Name of Action: ( ) Administrative

2, Description of Action: The proposed plan extends from the mouth of Iao
Stream to a point about 2.5 miles upstream where a debris basin would be
constructed, The plan combines about 4,400 feet of concrete channelization
between the debris basin and near the mouth, with about 7,300 feet of stream
left in its existing condition, but with a system of: levees to protect the
adjacent lands. '

3. a. Environmental Impacts: The proposed project will protect land and
developments in the Wailuku and Paukukalo areas from floods up to the mag-
nitude of the design flood of 26,500 cubic feet per second. The canefields
on the left bank between the Market Street Bridge and the Pihana Heiau site
will remain unprotected. Three thousand feet of stream through Wailuku town
and another 1,400 feet of stream near the outlet will be lined with conecrete.
A 6,600-foot length between these channelized sections and about 700 feet
upstream of the mouth will remain in its existing condition. The agricul-
tural lands subject to flooding can be a source of significant soil erosion
although this condition exists at the present time and will not be increased
by the project. .

\ .

Channelization will remove bankside vepetation, reduce fish and wildlife
habitat, and change the visual appearance of the existing stream, The flood
protection provided is consistent with the Wailuku-Kahului General Plan to
increase light industrial activity in lower Wailuku and will require no
relocation, but may encourage upgrading of property and higher rents in the
Paukukalo area. . .

b, Adverse Environmental: Effects: The most significant adverse effects
are those associated with channelization and concrete lining of a stream,
In addition, the elimination of river flooding may encourage some improvement
of properties in spite of continuing tsunami potential in the Paukukalo area,
The highly visible floodwalls and levees, as well as the concrete channel
and loss of vegetation, will result in some adverse visual changes in the area.

Office of Environmental Quslity Controi
Oifice of the Governaor
550 Halekauwila Street
Tani Office Building, Third Figor
Honolulu, Hawaii 96813




”:6. g Draft Statement to CEQ: 19 November 1974

4, Alternatives: Alternatives considered include "no action", total relo- ,

cation, floodproofing, dam and reservoir, total channelization, and three !
alternative plans which combine channelization with nonstructural measures —
or with alternate channel 1linings. . ' ]

5. Comments Received° ) _ _;

US Advisory Council on Historic Preservation ] -
.:US Department of Commerce X : S _
US Department of the Interior ‘ : i
US Environmental Protection Agency '
US Department of Transportatiom, FHWA. .
US Department of Agriculture, Soil Conservation Service —
Office of Environmental Quality. Control, State of Hawaii '
{(Clearinghouse for State and.local agenciea)
Department of Planning, County of Maul .
¢+~ West Maui-Soil and Water Conservation District oo

.:t; +:Co Brewer:and.Company, Ltd. : : - .
Alexander and Baldwin,: Hawailan Commercial and Sugar Company
Ms. Virginia K. Kalaiwaa -

-

t~+: FinalStatement to:CEQ:- -4 September 1975
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ENVIRONMENTAL STATEMENT FOR
FLOOD CONTROL AND-ALLIED PURPOSES
IAO STREAM,' MAUI, HAWAII

1, PROJECT DESCRIPTION
a. Introduction

1.01 The development of £lood -control improvements for Iao Stream has
been discussed at public-meetings and studied since the early 1950's.

A survey report was completed:by. the Honolulu District, US Army Corps

of Engineérs in 1966 under. the authority of Section 205 of the Flood
‘Control Act of 1950 and Section: 208-of the Flood Control Act of

23 October 1962. The-proposed'proﬁect to provide channel and related
-modifications to protect Wailuku town was authorized by the US Congress
in the Flood Control Act of 1968.(P.L. 90=-483). ' - '

- 1,02 Post authorization studies were initiated in FY 1974 as funds
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became available for the Phase: I. Ceneral Design Memorandum (GDM) studies,
or the project plan formulation stage. The purpose of this phase of
planning is to reassess the currenF needs and problems of the project
area and to revise the authorized: plan.-as necessary. The lapse of six

~7yéars{qiqce'thé1project!5vauqhorizption'necesaitates a through reeval-

uation of the project's compatibility with present conditioms of Tao
Stream and Wailuku area, C - -

1.03 This environmental ~atatement-has been prepared to accompany the
Phase I GDM for submission-to .the::Chief-of Engineers in April 1975.
Following approval’of;theaexdocuménts and adequate funding, Phase II
or detailed:design: studies will: betconducted. - Construction can be
initiated upon completdon of- comstruction plans and specifications,

. possibly as early as 1977. o

b,'“Pro]éhﬁ”FeatufeB,;;p.‘

LR

1.04 The proposed plan of improvement ‘is shown on Plate’'l and extends
from the mouth to a point about 2,5 miles upstream, near the valley .
entrance. The plan combines structural channel modifications with a’
nonstructural open space concept. ' The County of Maui will be responsible
for operation and maintenance.of the completed project. A summary of the

bemefit-cost analysis is included in. Appendix A.
1.05 The plan consists of the following features:

(a) " Debris Bagin, The debris-basin would be constructed about o
2.5 miles upstream from the mouth of Iao Stream. The basin is essentially .
an excavated channel, 300-foot.maximum-bottom width by 800 feet in length, .
with a storage capacity of 80,000 cubic yards. The. debris basin would .
have inlet- and outlet.transitional. channels, drop structures to reduce
the stream velocities, and a check dam structure at the outlet to collect
large boulders and debris. : s o '




(b) Channel Modifications. Between the debris basin and the existing
drop structure upstream of Market Street, the existing channel bottom would
be widened from 80 to 100 feet and lined with boulders embedded in concrete.
The channel side slopes will be lined with concrete except where existing
County structures are retained. Drop structures would be placed within
the channel to reduce flow velocities, and floodwalls would be constructed
as necessary to protect the Happy Valley Community. Downstream of the
existing drop structure, the invert (bottom) of the stream would be concrete-
1ined to reduce the flow depths.and te allow.the flows to pass under the
Market Street Bridge., . . . oo

A.ﬁo-foot-wide_rectangular concrete channel would extend through the
Market Street Bridge. . The channel width would then be increased gradually
to 100 feet and end in a 25-foot drop structure extending 60 feet in length
and located about 230 feet downstream of the Market Street Bridge. At the
end of the drop structure, a grasseéd channel would be excavated to meet

the level of the existing channel bottom, about 700 feet away. The floodwaters

would overflow the left bank, and the existing canefields would remain in the
flood plain. - Levees with grouted riprap (rock) slope protection would be
constructed to protect the residential developments which extend inte the
left bank flood plain. ' ' ‘ - .

" . Earth levees with grouted riprap (rock) slope protection would also be
constructed on the right bank between the Wailuku Sugar Company- Bridge and
the Waiehu Beach Road to prevent overtopping of the right bank and protect
the urban developments and adjoining canefields.

'”A;uthé‘Waiehu Beach Road Bridge, a reinforced concrete bottom would
be constructed to. lower the floodwater level ‘and carry, the flows under .
the bridge, From Walehu Beach Road to the ocean, the, channel would be
realigned to, eliminate the existing 90-degree bend, A smoothly curved -
rectangular channel with channel walls along the banks and boulder concrete
lining on the bottom is planned. The channel works would:.end about 700
feet from the mouth of the stream, leaving the mouth and near-shore area .
unaltered. The banks immediately adjacent to -the outlet would continue to be
subject to flooding as shown on Plate 1. . : ‘ :

2. ENVIRONMENTAL SETTING WITHOUT THE PROJECT .

a.- " physical Setting

‘2.1 - Iao Stream (Plate 2) is located-on the easterly slopes of the West
Maui Mountains on the island of Mauil, Hawaii. The 10.14 square mile
drainage basin extends from the boundary between the Lahaina and
Wailuku Districts, snd along the crests of the Kahoolewa .and Kapilau
Ridges to the Pacific 'Ocean. The drainage basin is about 8 miles long
and average 1.25 miles in width. . . ‘
2.2 The valley is the largest in West Maul, and its steep walls form

a nearly circular shape with the highest. point on the ridges being

Puu Kukui, nearly 5,800 feet above sea level. About 80 percent of the
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drainage basin is forest reserve and the remainder is highly- developed
for residential, commercial, and agricultural uses.

2.3 Geology. The West Maul Mountain was formed by volcanic activity
and is nearly circular in shape. It has been highly eroded, with the

.- . exoded material being carried to the sea and deposited on a thick veneer
of sedimentary rock on the flank of the mountains and in the isthmus

between the West Maui and East

Maui Mountains. Seaward slopes of the

sedimentary. deposits consist of ‘mmconsolidated, stream-laid brown silt,
sand, and gravel. Toward the mountains, consolidated or partly. consoli~
dated fine-grained cream colored dunes composed of calcareous sand,
blown inland from ancient beach deposits, are found. The lower slopes
-~ . of the mountains: contain consolidated earthy deposits of mottled red-
brown, deeply weathered, poorly sorted, nearly impermeable and friable
conglomerates that form conspicuous terraces. Soils in ‘the vicinity of

Wailuku consist of clay, silt,

and ‘sand with varying amounts of gravel,

. cobbles, and boulders. The fine sandy silt is high in organic matter

and is very productive.

. "b. Climate

2.4 The climate in Iao Valley

is tropical with cooler and.wettér areas

_ at the higher elevatioms. Mean' annual precipitation varies from about

25 inches at Walluku to about 4
" ,“upper reaches. The greatest an

00 inches at the summit of Kukui in the
nual rainfall at Kukui was 578 ‘inclies " -

during 1950. There are no humidity records available for. the Iao
" Basin. A summary of temperature and precipitation datais given in

Table 1.

C. Vegetation

2.5 Vegetation within the coas

tal lowlands is characterized by fields

of cultivated sugarcane, thickets. and forests of Prospis (kiawe), and .

... :an sbundance .of ornamental plan
Further inland at the entrance’
artificial forest of Persea ame
(kukui), Eugenia cuminii (Java

ts within the developed community.

to Iao Valley proper is a dense mixed
ricana (Avocado), Aleurites moluccana
plum) , Samanea saman Cmmonkeypod) , Melia .

azedarach (Pride of India), Mangifera indica (Mango) , Psidium guajava

(guava), and other introduced s
valley mouth are covered by Cas

pecies. The higher slopes around the

uarina (iromwood) forest and dense

Leucaena scrub (Haole koa).

5.6 Deeper within the eroded canyon, kukui and guava.fofests-predomi—

‘nate. Grass covers the steeper

-glopes while the more gentle slopes

are covered with open to closed low scrub, with a transition to guava

gserub. Low woods are found on:
guava~-kukul forest extends into
in competition with each other.

the highest peaks and ridges. The
the valley and up the slopes, often
Patches of native ohia forest are

also found in this area. Those areas of the valley developed -for park
use exhibit a wide assortment of planted omamentals. The precipitous

Tao Needle is covered by dense
trees and bushes.

guava scrub, a variety of ferns, small
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Table 1.

SUMMARY OF CLIMATOLOGICAL DATA AT
WAILUKU (392), ST, ANTHONY SCHOOL
WAILUKU, MAUI, HAWAII

- TEMPERATURE
(Period of record 1907-1960)
. Mean -+ Record
Monthly ;Highest

ﬁ;nfhdhﬂ ‘ . Lowest

Record-

PRECIPITA‘IION

~ (Period of record. 1901-1960)
Minimum

Mean - . Maximum

Jenuary. . - 712 . . 88 51

Feﬁfﬁ&figl,f";zl.o ,  e s

March . .. ... 7%.4 .. .8 . . .53

Tt

Aprilj iu"ﬁ7z;6 - 89 . . . 55

v !

May 532' 74 5 93 .. .58

June - 76,3 90 61
July | '77 4 92 61

August ... o 78 Ou vni Ok .. .62

Y b Semrrt,
LTS MU § I

Septémbers,  .77.8. wi: 920 .- . 61

» ;
Octcber;: -

November 74.5 92 57

Decenber 72.3 8 53

Crey e H e 4 P .
twegnn o B T AN

i.,..,_.r.. ISR VT SRS, - RN

Periodrof {fg~r } "ﬂ'“7-fg R
Record )

Mbnthly

3,73 14.60.. -
3.06 12.81. .
1.30 . 6.66

0.88. - 3.0 40

e 0.02

B e e
MEZ qwae SDLSNLATWO ne LT T OV,

:;t;:H76;8;:d{ ae 92, - 58 . :1.53. . 7.95"

Monthly . -.

4 52 - 13.52

3.73 17.90

0.4  1.97
0.70 2.68

"0. 74 n 2 05

2.68 14.89
4.71 19.04

Monthly

0.20

0.17

- 0.32
T 0.14
' 0.02
" 0.00
0.02

- 0.05

.
0.13
0.16

- ..0.00

: e U B b
LY I T
* MEan annual temperature.: R I A AT
%% ' Mean anndal’ precipitation. Y ;
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2.7 Although the valley has few native Hawaiian plants, the forest
cover is luxuriant and the stiking setting and generally abundant
rainfall make it an area of high botanical interest.

A

d. Wildlife

2.8 Birds are the primary form-of wildlife in the project area. Among the
birds found in the area are the Amakihi (Loxops virens), Apapane . (Himatione
sanguinea), Kentucky Cardinal (Richmondena cardinalis), house finch
(Carpodacus mexicanus), house sparrow (Passer domesticus), white eye
(Zosterops japonica), Pacific golden plover (Pluvialis dominica), ruddy
turnstone (Arenaria interpres), red-billed leiothrix (Leothrix lutea),
mocking bird (Mimus pol lottos), and common mynah (Acridotheris tristis).
Barred dove (Geopelia striata) and laced-necked dove (Streptopelia chinensis),
as well as small populations of ring-necked pheasant (Phasianus' colchicus)
and francolin (Francolinus specie) inhabit the uplands. At the seaward
end of the stream, migratory shorebirds and local marsh birds, including
black-crovmed night heron (Nycticorax nxcticorax) and the endangered
Hawaiian stilt (Himan:opus'himantopus), ptilize the lowland area and a
small seashore marsh near the stream mouth.

2.9 - Wildlife usage in the vieinity of the proposed improvements-is very
limited as most of the structural work will be located in already developed
areas or .areas near existing development. Some game animals such as wild
goats, pigs, or deer might be found in the forest reserve areas outside
the project limits. Mongoose, mice, and rats would also be -expected in
and near the canefields. - : :

2.10 The extensive diversions of surface water for sugarcanerirrigation
leaveBwIao.Stream.intermittent below the Iao Intake, just-upstream of
Kepaniwail Park. - Comsequently, there are no significant populations of

fish in the .stream within. the project 1imits.. During and.after floodflows
however, endemic, but not rarey"freshwater gobies and freshwater' crustaceans
(opae):which inhabit  the upper- stream reaches are able tormigrate to and
from the ocean during their reproductive cycles., These lifeforms have .
pelagic larval stages. and need-to. migrate between the ocean..and stream to
complete their :life. cycles. “The' stream supports a sparse..population of
diadromous species due to the intermittent flow. :

e. Exisﬁihg~stream ConditionS'

2.11 Iao Stream originates at-.the confluence of Poohahoahoa .and Nakalaloa
Streams. The stream gradient at-the headwaters is about 1,800 feet per.
mile as compared to 120 feet per mile at the ocean. A third major tribu- .
tary, Kinfhapal Stream joins Iao-Stream near ‘the base of Iao Néedle, the
most striking’ topographical feature in the valley. This feature is

1,200. feet high and is an eroded remnant: made of basalt, cut with dikes.’
it is the central feature of the Iao'Needle State Park, developed about
1950 by the State Division of Forestry. '



2.12 The lower half of the valley is the site of the County-of Maul's
Kepaniwal Park, about 4 miles upstream from the ocean. The entrance
to the valley is located about 3 miles from the sea where the'sloping
hillsides are used for cattle and hog raising. The existing natural
stream channel in this reach is about 80-100 feet wide and-heavily
shaded by bankside vegetation. The channel slope is approximately

-4 percent.  The Waihee :Ditch passes flow beneath the stream in-'a pipe
encased in concrete at about the. 370-foot elevation. .

2.13 The stream continues to flow east—northeasterly through the broad_"

coastal plain and the town of Wailuku. The subdrainage area of Happy -
Valley -is located north of the stream, about 2 miles upstream from

the ocean, and :the first major bridge crossing is located . at Market

- Street., There are several existing County of Maui improvements between
the valley. entrance and Market Street which were built between' 1951 and
1955. Within -this reach, the natural stream bottom has a: 2.5 percent '
slope, .and ithe width of the stream widens to 100 feet. Levees have
been constructed on. the north bank. while the south bank remains
naturally vegetated. - The north bank along this reach has grouted
riprap (GRP) slope paving. There is a GRP drop structure near-a park
site 'in Happy Valley which is 7 feet high, 80 feet wide and 50 feet
long... A second concrete drop structure is located: about: 520 feet above

‘the. Market .Street Bridge and is 11 feet. high, 120 feet wide, and:76 . - - -
feet :long. - -Upstream of this structure, a 10-foot-high floodwall lines the
south bank for about.312 feet, while a levee protects the north bank. .. ..

Downstream of this drop structure, .a 5-foot-high floodwall on concrete

side slopes lines this section along the north bank, while concrete slope.

lining is found along the aouth bank.

‘r'_j, “. ,-_-.lr e

2,14 uThB Market Street- Bridge itself has a clear span. over: the channeln‘

with ‘a bottom width of 50 feet. The channel bottom for.about: 100 feet:
" upstream: and downstream of .the bridge has ‘reinforced concrete lining.
- Down. stream of.:the concrete:lining, -the banks.have. GRP slope .paving
which appears to act -as retaining walls for the residential dwellings.

e RO

3

2, 15 . The Hawaiian Commercial and Sugar Company (HC&S) Spreckels :
irrigation: ditch- is located about 540 feet downstream of the Market. .

. Street Bridge. It is an elevated flume:about 20 feet-high,.supported .. -

on two piers within the streambed. HC&S also maintains an irrigation
water intake, upstream of the Market Street Bridge, and an—irrigation .
 tunnel under Iao Stream near Happy Valley. Further downstream is the

second major road.crossing, the Wailuku Sugar Company Bridge. . This
structure is erected on two plers within the streambed and has a
80-foot average-width and 13-foot vertical clearance. Between Market
Street and:the Walluku Sugar Company Bridge, the-existing channel is
generally trapezoidal. in shape with natural. .growth on the:banks. ' The .
channel is about 80 feet wide and the streambed is covered with. robbles.
The south bank is higher than:'the north bank by 5 to 10 feet.:
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2.16 From the Wailuku Sugar Company Bridge, the gtream .continues to flow
northeasterly for about 1 mile before it reaches the Waiehu Beach Road.
About midway through this reach the north bank becomes higher than the
south bank, and at the Waiehu Beach Road, the two banks are at the same
glevation. The Pihana and Halekii Helaus are located on high ground
outside of the flood plainm, where  the north streambank .xises. to ridges
above the stream. The Waiehu Beach Road Bridge is a concrete structure
supported by two plers in the streambed. The three spang total 176 feet
in length. ‘ :

2,17 Below the Walehu Beach Road, the stream channel is matural, with
heavy vegetation along the banks and a ccbble-strewn bottom. -About’

800 feet from the road, the stream forms~a sharp bend towards the

east, then sharply north to its outlet at Nehe Point. The coastal .
area at the mouth is in pasture or 1ow demsity residential use. A small
marshy area used by shorebirds is located gouth of the mouth. Higher
.density‘reaiden:ial'development has occurred to the southeast' of the stream
.where the Paukukalo subdivision is located. The shoreline north of the
outlet is a sandy beach, often 1ittered with trash and debris. To the
‘south_pf the outlet, the shoreline is a mixture of sand and cobbles,

and the cobbles extend from the stream mouth toward the Kahulul area.

;_f;(:frévibﬁs Federal Participation

2.18-'Pfid£ Federal flbod'controi activiﬁies on Iao Stream have con-
sisted of emergency work. _Under the authority.of Section 2uof the

.. Flood Control.Act of August 28, .1937, as amended; a 5,500=foot~long-

gmerggngy snagging -and clearing'project'waS"completed on October 20,

1954, at.a cost of $48,932. Emergency bank protection‘acuKepaniwai .
jRark;and~at‘Wéiehu;Beach Road was provided under authority -of Seetion .~
14 of the Flood Control Act of July 24, 1946, as amended. The restora—
tion work was completed on September "10, 1972 at a cost.of $96,775.

g. Flood Problem

p e s -

2.19 ~Iao Stream is peremnial fvom ‘its source to -the Walluku.Sugar
Company's Iao Intake, near Kepaniwai‘Park,Land.intermittent'from-the‘ ‘
intake to the ocean. The upper reaches of the drainage basin are’
characterized by,high;rdeeply.dissected mountains. The steep gradients’
and xocky. character of the soil' contribute to high velocity flows during -
storms. Accumulations of boulders and debris compound the flood "problem.
by reducing the already inadequate channel -capacity. The existing’ :
stream :channel below the Market  Street Bridge has a maximumcapacity of
about 4,200 cubic feet per second (cfs). Consequently, the ‘lower portion
of Wailuku town is more susceptible to flooding. The design flood plain
(26,500 c£s) shown on Plate 3 encompasses about 400 acres. CooT e
2.20 While the stream-has a long history of flood.problems,-information
is documented only since 1900, - Medium to large floods have occurred in -
1903, 1912, 1916,. 1924, 1928, 1930, 1948, 1950, 1955, ‘1961, and 1971.

The £lood of 1916 is considered to be the greatest flood .of record since
1900. A total of 12.42 inches of rain fell during the three—day storm, -
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and the peak discharge of 17,000 .cfs at .Market Street was estimated." Damages
to agricultural and residential areas .were extensive,.and:thirteen lives were
lost. A flood of similar magnitude occurring today would-cause an estimated
$9 million in damages, while a design flood would result in $13-million in
damages.., The most severe flood since.1966 occurred on 27-28 January 1971.
This flood, the second flood on Iao Stream during that month, had an estimated
peak discharge of 5,820 cfs which was. the second highest discharge since
establishment of the gaging station at Wailuku (the highest discharge of
7.540 cfs occurred in December 1950). The flood caused severe bank erosion
at five locations stretching approximately 4 miles upstream of the mouth.
Damages were particularly severe at the Wailehu Beach Road Bridge and the
County of Maui's Kepaniwai Park in Iao Valley. :

s . . . o
2,21 The shoreline areas at the mouth of Iao Stream are also subject to
potential tsunami inundation and damages. Tsunamis have caused extensive
flooding and damages along Hawaiian coastlines, and the most destructive
occurrence nearest to the study: area took place on April 1, 1946, Waves about
20 feet high were recorded at Walehu Polnt located about 1 mile north of the
Iao coast. These waves were generated. by an earthquake in:the Aleutian
Islands. No tsunami.damages have been recorded in the project area to date.

2.22 A Flood Plain and Tsunami Inundation Area Ordinance was enacted by the
County of Maui in 1972. The orxdinance regulates development within floodways,
or that area of a stream channel and the adjacent flood plain which are required
to carry. floodwaters. - It provides- guidance for any remaining-development in
the Iao Stream-area since most.of the' coastal flood plain is already fully
‘developed.: ! Any- future development in the flood plain would only be permitted

if protection were provided against a flood of the magnitude- that would have a
frequency: of occurrence:of once in-a hundred years. Plate 3 presents the
project. design flood plain (26,500 cfs) and-the potential tsunami'inundation
1imit-'.n_:.}:‘.-; : " P S ' C o - Co o

"~ h. Socid;Ecbnomic‘Setfing

2.23 Cultural-Historical Aspects. Iao Valley is rich in.early Hawaiian
history although much of.its significance is documented .only in-legend. - - -
The natural:scenery-and topography play'a key role in the historical :
events within the valley. Although there are no sites in:the-project -
area. currently on-the National Register of Historic Places, the valley
‘above the West Maui Forest Reserve boundary was designated a National "
Natural Landmark in December '1972. The site designation draws its
signficance not .only from the prominent Iao Needle feature, but from -
the entire valley's volcanic formation and the erosion of ‘a great caldera.
2.24 . Portions of the valley have been referenced in legend as sites of
royal burial caves and ancilent trails, but the most notable recorded
historical event is the Battle of Kepaniwal. The famous battle was
fought about 1790 between Kamehameha the Great and the sons of the-
King .of Maui, Kahekili. - The battle ground is located near. Kepaniwai - -
Park on State-owned land. - The event is marked by a monument: in the
Park, and although there are no physical remains of the battle, the site’
is of historical interest. : S :
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2,25 During the 1880's Iao Valley 1s said to have been populated by
several hundred people engaged in extensive cultivation of .rice:and taro.
The people were generally Hawaiiens although Chinese immigrants were .hired
to work the fields. By 1900, very few families were left in the valley
area as increasing amounts of water from Iao Stream were .diverted for
plantation irrigation uses in the sugarcane fields. The town of Walluku
developed around the sugar plantation.

2.26 A recentfield survey (January 1974) by a National Park Service
archaeologist indicated that modern ‘developments and activities have
extended right up to the banks of Iao Stream, except along the steepest
banks. It appears that most, if not all archeo-historical remains

within the project limits have been destroyed by modern development,
except in the uppermost portion of the project area near the debris basinm.
In April 1974, a preliminary walk-through survey of the debris basin area
by the Bishop Museum revealed stone .structural remains which were .thought
to'be taro terraces., The National Park Service then contracted .the Museum
to do a.detalled site recording study of the area, including photography,
mapping of - the sites and obtaining relevant cultural data from local

-informants.

2,27 The survey recorded two major areas of agricultural terracing. The
study concludes that the archaeological remains were principally historic
(post-European contact) in.age and that no further archaeological work .of
any ‘kind is necessary or justified. The October 1974 report states -that
"when compared with other similar sites on this and other islands, (the
sites) were judged to be iInsignificant in terms of archaeological value.

In other-valleys, the terrace systems: appear to be more extensive in

both construction technique and land area covered. '‘The other .terrace
systems .also appear to-have 1eas histozric disturbance than.: those of
Iao Valley." : : : :

2.28A“Intsubsequent discussions with-Museum personnel, the Museum indicated
that it.will recommend to the National Park Service that neither of the
sites.described in the report be nominated to the National Register of ..
Historic Places .as- their value lies with the information already gathered.
Based.on- the study maps, .both of -the terrace systems identified are

outside the project limits (see Plate 3).

2.29+ As noted earlier, the Halekii and Pihana Kalani Heiaus' are located

on high-ridges above the north banks of Iao Stream between the Wailuku.
Sugar Company Bridge and the Walehu Beach Road. These ancient temples .of

" worship and sacrifice were used in the mid-to-late 1700's,  The sites were

marked by the State Commission of Historical Sites in 1959. - Due to thelr
elevated location on the ridgetops, neither site is subject to flooding by
the Iao Stream.'n .

2.30 The Mhui_County Council passed Ordinance No. 661, effective on

July 7, 1970 which established a historic- district in Wailuku town. The
purpose of the district is to 'preserve and protect the several well pre-
served historic structures and sites now existing, which .are deemed to be
of great value because they are-closely identified with the early history

9



of Maui County." An area several.blocks inland from Iao .Stream forms the
district and includes the following historic.structures.and sites:
Kaahumanu Church, Alexander House, Hale Hoikeike. (Bailey House) and Annex,
and the Kama Ditch and Aqueduct. Only Bailey House-has: been-entered on
the National Register of Historic Places. The entire district is not in
an area subject to flooding or flood damages. -

2,31 Population. The population trend on the island of Maul between the,
years 1930 and 1960 can be characterized by a steady decline attributed
to the mechanization of the pineapple and sugar industries which forced
many .residents to seek jobs elsewhere. Between 1960 and 1970, however,
there was .a reversal in the trend with an 8 percent increase from' 35,700
to 38,700.. This increase is primarily due to the growth of  the tourist:
industry on:the island. e ‘ ' D
2:32 . The population of the Wailuku Judicial District has ‘paralleled the
trends for the island. The District's population declined from 21,300

in 1930 :to 19,400 in 1960. However, the 1970 Census showed an- increase.
of more .than 14 percent between 1960 and 1970 to 22,200, Furthermore;

a comparison of 1960 and 1970 Census figures for the Wailuku Division
(Maui County Census Tracts 309 and 310) shows a 30 percent incresase

from 6,969: to 9,084, Countywide, there appears to be a declining rural.
population: and a shift to the urban centers. Wailuku, being the County
geat, and:with its close proximity to Kahului, is expected to continue
to grow-as a major urban center. ' : | Co o
2.33: 'The 1970 Wailuku:.Division population had a median age .of 29.5 years.
and a median  family income of $10,000-11,999.- There are 2,150 families
with 10.5 percent having.incomes below the poverty level. Of the 8,000 ‘-
regidents of Wailuku town,.about 34 percent live within the lao Stream
design flood plain which has a total of 637 dwellings within i, =

,2:34 " Economic Development.: Agriculture is the primary industry in Maui
County. The:principal crops-are‘sugarcane,"piﬁeapple, fruits, vegetables,
flowera?andlliﬁeétock.-LTourism-andascientific'research.axe also playing:
a-greater role.in the County economy.and are expected. to-continue’ to con-
tribute-to the economy as ‘large scale agriculturalooperations'decline. :

2.35 The principal industry in the Wailuku flood plain .is sugarcane
_production‘and-processing. "The Wailuku Sugar Company, a.subsidiary of

C. Brewer and- Company;’ Limited, owns and operates a sugar plantation
whichextends: from Waihee on the north to Maalaea on the south. In 1973,
-the Company produced.27,712 tons of sugar from 213,197 tons of cane,

and had ‘a total of 277 employees. s

2.36 There 1s some limited hog and cattle raising along the lower
mountain slopes near the valley entrance and also in the Puakukalo
coastal area. Within the town itself, business and commercial- estab-
lishments as well as light industrial operations can be found. -
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2.37 The importance of Iao Valley to the visitor industry should

continue and increase
parks located there.

as improvements are made to the State and County
Agriculture is expected to continue to be the

principal industry while a growth in light industrial activities in
the area between Walluku and Kahulul is evidenced by the Wailuku-

Kahului General_Plan.

i, Related Studies and Programs

2.38 A number of oth

er Federal, State, and County projects and programs

for the Iao Valley area have been noted and their relationship to the
flood control improvements have  been' examined during the project re-

formulation. The fir
Resource Conservation
jointly sponsored by
the Central Maul Soil
West Maul SWCD. The
Conservation Service
and ‘Agriculture-Act o
Act of April 27, 1935

st project is' the Happy Valley Flood Prevention, '
and Development (RC & D) Measure Plan. It is
the Public Works Department of the County of Maui,
and Water Conservation District (SWCD) and the
project is being assisted by the U. S. Soil
under the authority of Section 102 of'the Flood
f 1962 (P.L. 87-703) and the Soil Conservation

(86 U.S.C.-590a~f). The plan calls for channel-

ization and land treatment to reduce flood damages and ‘to ‘convey the
peak discharge of about 1,500 ‘cfs ‘from this area to lao ‘Stream between

Market Street and the

Wailuku Sugar Company Road. The Happy Valley project

has been coordinated with the Iao Stream Flood Control project to assure

'that the designs are

2.39 In October 1971
Land and Natural Reso
and- expanding the exi
control’ improvements

*“gpéfpd;k-propopgls‘in

compatible.

a study was completed for the State Department of
urces, concerning the feasibility of '‘developing
sting Iao’Valley State Park. The proposed flood
do not extend beyond the mouth of the valley, and

upper Iao Valley should not be -affected in any way.

2.40 - A third project is the Vineyard Urban Renewal Plan sponsored by the
Maul Redevelopment: Agency. The plan. was completed in November 1973 ‘and
was undertaken -pursuant to the Urban Renewal Law of the State-of Hawaili

- (Chapter 53, Hawali Revised Statutes, as amended) . The area to be

renovated is a portion of Wailuku's central business district- and is

about’'27 acres in siz
just -south of Tao Str
Except for a 500-foot
immediately fronting:
lie within the 'flood’

j. Water Quality

2,41 According to St
TIao Stréam is subject
recreational purposes

e. It includes the.oldest section: of~the town,

eam in the vicinity of the Market :Street Bridge.
Strip upstream of the Market Street Bridge and
thé stream, the urban renewal project area does not
plain. ‘ : Co

ate of Hawaii Water Quality Standards (Chapter 37-4),
to class -2 standards and are to be protected for :
, propagation of fish and other aquatic life, and -

agricultural and industrial water supply. The coastal waters off the

project area are with
recreational use, aes

in the class A designation, to be protected for
thetic enjoyment, and the support and propagation

of aquatic life. The bacteriological standards for classes A and 2 are

11
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identical, with total coliform not to exceed 1,000 MPN/100 ml and fec
coliform not to exceed 200 MPN/100 ml. _

2.42 No specific water quality studies of the stream or shoreline have
been conducted as part of this project, and the only water .quality data
available at this time is the State of Hawail, Department of Health
bacteriologlical data. No chemical analyses have been performed by the
department on the stream samples.

2,43 . The department's data covers four sampling sites, as well as .
sampling of the Wailluku Sugar Mill cane washwater settling pond effluent.
The effluent is no longer discharged into the stream since: the sugar
company now recycles the effluent. . The period of sampling varies for
each sampling point, and the number of samples was dependent upon

. conditions at the sampling site. However, a few general  conclusions

can be drawn from the data which is available in detail at the State
Department of Health and at the office of the District Engineer.

2.44 The point .furthest upstream is the Iao Needle Park site. Sampling
continued from 9 March 1971 to 16 October 1972. Over the 1-1/2-year .
period, one-fourth of the 24 samples exceeded the total coliform
standards., Only. two of the twenty-four samples exceeded the fecal
coliform standards. The second station was. downstream at the Happy
Valley Inn.. Except. for the very first sample taken on 9 March 1971, no
water was observed in the stream through 16 Novembex 1971, after which
this sampling point was discontinued.

2.45 The next point was sampling of the Wailuku Sugar Mill-effluent. :
Until 1973, this effluent was discharged into. the stream aud its bacterio-
logical. content ig evident .at .the two remaining sampling points further .
downstream..' The effluent probably, constituted all or most of the streamflow
below its discharge point. Samples were taken from 9 March 1971 to 9 April.
1973. - Two~thirds of the twenty-one samples were greater thamn or equal .to
2.4_X;106.HPN[100 ml., and the minimum recorded was. 1.1 X- 104 MPN/100 ml..
Fecal .coliform levels were never bglaw 1.2 X 103 and 19.of the 21 samples.
exceeded or were equal to 2.4 X 10- MPN/100 .ml. . - e e :

2,46 Saﬁﬁlihg ht-Waiéhu Béach,Road Bridge;ektended oﬁér ahoutfi.ﬁeaié, -

from 9 ‘Maxch 1971 to 20 February 1973. Total coliform-levels ranged from.
greater than 1.1 X 10% to greater than 2.4 X.107 MPN/100 ml. :-Half of _
the samples recorded greater than 2.4 X 105 MPN/100 ml. Fecal coliform ..
ranged from 430 to greater than 4.6 X 106 MPN/100 mi, with.ten.of the
twenty-four samples reading greater than 2.4 X 106 MPN/100 ml.

2.47 The last sampling point is at the Iao Stream mouth, along the
shoreline. Sampling extended from 9 March 1971 to 24 June 1974. Of the -
48 samples taken over the- three-year period, only three were within

the State standard for total coliform count. For fecal cq;iform counts,
only four were acceptable.. , - '

HE
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2.48 Unfortunately, sampling of these sites along Iao Stream was
discontinued in 1974, and no reliable comparison of water quality can
be made of conditions since the termination of sugar mill :effluent into
the stream. Further, for most of the year, there is no:streamflow to
test. Shoreline samples would reflect coastal conditions' rather than
the quality of stream water.

2.49 Since the stream is intermittent within the project . limits, very
1ittle can be sald of stream water quality or'testing“at"the'préaent
time. The Health Department bacteriological testing indicates that
water quality at Iao Needle Park presents no serlous problems. The
results at stations downstream indicated serious problems, buat they
were largely due to sugar mill effluent discharges which:no longer’
exist.: :

3. RELATIONSHIP OF THE PROPOSED ACTION TO LAND USE PLANS

3.1 The State of Hawaii Land Use Law of 1961 and its amendments of 1963

.and 1965 specify four land use districts. Urban lands are those already

in urban use or required for future urban growth., Those lands with a high
capacity for intemsive cultivation have been designated agriculture districts.
‘The Conservation District fncludes forest and water reserves, national or
state parks, lands with a slope of 20 percent or greater, and marine waters
and offshore islands. Lands primarily in small farms mixed with low-density
residential lots are classed rural districts.

3.2 " About 80 percenﬁ of the Iao Stream drainage basin is in' the Conserva-
tion District, concurrent with the lands within the forest reserve boundary.

. Below the forest reserve boundary, the drainage basin is' fairly evenly

divided between urban and agriculture districts.

3.3 JThe‘Wailuku;Kahului General Plan, approved by the County in 1972
(Plate. 4) .attempts to maintain the intent of the State's Land Use Law by
avoiding the conversion of prime agricultural lands to urban use except in

-Mextreme and raticnal cases". During development of the general plan, it
...was- found. that not all the vacant urban 1ands were -in appropriate locations

or configuration to accommodate ‘the projected land requirements for urban -

.. growth, Consequently, the general ‘plan suggests some .modifications of the

State Land Use boundaries. The modifications were based upon an evaluation
of. the physical, economic, . social and political considerations and constraints,
.and ‘the plan was intended to be & “framework of usability, not-a dogma of

- 1and use'.

'3.4’ Aﬁcording to the General Plan, 80 of the 102 acres of.agricultural .

1and in the Iao Stream drainage basin are expected to remain in agricul-
tural use. The remaining agricultural iand is in the South Wailuku area.
Portions of the area south of the stream and upstream from the Waiehu Beach
Road are considered physiecally unsuitable for agriculture, though they are
now cultivated, and future light 4industrial development is proposed in its
place. The 22 acres of presently’agricultural land within the flood plain
are generally planned for light industrial use.

13



4. ENVIRONMENTAL IMPACT OF THE PROPOSED PROJECT

4.1 The proposed plan of flood control' improvements will affect about
2-1/2 miles of lao Stream, either within the stream proper, or along its
banks. - The plan is a combination of structural and nonstructural- features,
with different saections of the stream being affected to varying degrees. '

4,2 The most pronounced changes from the existing stream conditions

occur at the uppermost project 1imits and at the 1,400-foot’ reach down-
stream of the Waiehu Beach Road. Both of these areas are now minimally
developed. The debris basin tobe constructed about 2.5 miles upstream

‘from the mouth will change the.stream.through extensive .excavation for
debris storage and related channels and structures. Below Walehu Beach Road,
the existing stream would be realigned and lined with boulders embedded irc
concrete on the bottom and with concrete channel walls along both banks.

The final 700 feet of the stream at .its outlet would be left unaltered.

4,3 Between the debris basin and the H#alehu Beach Road, most of the struec—
tural. features will affect the lands adjacent to the river bank, and actual
changes -to the stream proper are 1imited to the upper third of this reach

. (debris basin to. Spreckels Ditch). As discussed in the description of

existing conditions, a number of Maui County channel improvements have been
constructed ‘upstream of Market . Street Bridge, including levees, drop struc—
_:tures within the stream to reduce flow velocities, slope paving and floodwalls.
In addition to widening the existing channel, the proposed’ improvements will
add to the existing slope paving and floodwalls. The existing stream bottom
is. presently unlined,.'and the proposed ‘improvements will line  about 3,030
-feet.between the debris basin and- the vicinity dowmstream of :Market Street
Bridge with elther boulder’ concrete or concrete. Alterations:to this -portion
of the stream include drop structures and excavation of a 700-foot-long
grassed channel in the vicinity of the HC&S Spreckels Ditch. From the end
of the grassed channel, the stream will flow in its natural undisturbed
state for about 6,600 feet until it yeaches the Waiehu Beach Road crossing.

. 4.4 Within:this stretch.of natural stream, earth levees with grouted riprap
.glope. protection will be constructed along the right bank::to protect’ develop-
ments. onr this bank. Additional levees around existing developments in the
£ields, of the left bank will protect those areas from floodwaters. A concrete
wingwall will be provided on the right bank upstream of the Waiehu Beach

.- - Road: for bank protection. = Under design flood conditions, the water surface

at the Wailuku Sugar. Company bridge would be at approximately the elevation

of the underside of the bridge. The capacity of the bridge is about 9,600 cfs.
However, because most of the floodwaters would flow along the natural route
through the canefields north of the bridge, no alteration of the bridge is
planned. - " =© = . N N

4.5 The more specific physical, Biological, soclal, and economic impacts
of- these proposed structures and changes as well -as the overall consequences
of the selected Plan B are discussed in .the following paragraphs. =

r
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4.6 The improvements will protect developments in the lower .Wailuku and
Paukukalo area from floods up to the magnitude of the design flood of
26,500 cfs. The canefields on the left bank between Market Street and
the Pihana Heiau Site will remain unprotected.

4.7 It should be noted that flooding and damages can still occur 1if

a flood with a magnitude greater than the design flood should occur.
The low coastal lands downstream of Waiehu Beach Road in the Paukukalo
area are also subject to potential tsunami flooding and damages. These
occurrences can take place 1f damaging waves reach the coastline
following seismic ‘disturbances.

4.8 The debris basin is designed ‘to collect debris and boulders,
preventing them from accumulating downstream to reduce channel capacity
and impede floodwaters. Consequently, the amount of boulder' and debris
accumulation within the stream and at the outlet should be reduced.

In addition, the lining of the improved channel sections, both on side
slopes and invert will. reduce bank -erosion and sedimentation due to -
bank erosion. None of the structures, however, will reduce the turbidity
of the floodwaters originating from the upper reaches of Tao -Valley.
Moreover, the waters inundating the cane lands within the flood plain
along the left bank can be expected to cause some erosion of the
canefields. Under exlsting conditions, the design flood would flow
through the.canefields at about 32 feet per second. The project will
allow flows up to:-about 29 feet per second within this flood plain.

The project will not alter the existing conditions. At the outer limits
of the flood plain, the velocity varies from 2 to 6 feet per second.
Erosion is likely to be more serilous if flooding occurs immediately
after harvesting or planting the canefields when the filelds are exposed.

4.9 No erosion control plan has been developed although the need for
one with or without the project under minor flooding conditions is
recognized,: The potential éerosion problems have been brought .to- the
attention of the County of Maui and the Wailuku Sugar Company. It

is expected that the sugar company and the West and Central: Soil and -
Water Conservation Districts of Maul (SWCD) will cooperate in the
development of a land management,‘ erosion control plan for minor floed
conditions. - '

4.10 Existing structures and improvements are being retained to the
maximum extent possible. The structures built by Maui County are to

be modified and incorporated into the proposed design. Both-the Market
Street and Wailehu Beach Road Bridges will be retained, with some .
excavation below them to pass floodflows as well as modification upstream
and- downstream of the bridges. The Walluku Sugar Company Bridge is not
adequate to pass floodflows in excess of 9,600 cfs. Floodwaters would
flow along the natural route over the road north of this bridge. As a
result, under design flood conditions the road would be subject to
inundation, and traffic may be temporarily inconvenienced.

4.11 No homes or businesses will be displaced or require relocation.
The project will require about 29.5 acres of Wailuku Sugar Company land,
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13.7 acres of which are in active.sugarcane production.. About 56 acres
along the left bank within the flood plain will remain unprotected during
design flood conditions. Except for the earth levees on the right bank
and around the existing developments within the canefields, there will be
no other structural impediments near or within the stream to interfere
with cane cultivation.

4.12 Although the canefields of the left bank will continue to be a
flood plain and its designation as.a floodway will subject future  develop-
ment there to the Maul County Flood Plain and Tsunami Inundation Area .
Ordinance, the lands in south Wailuku on the right bank will be protected
from the design flood. The flood protection provided will allow these
presently cultivated lands near Walehu Beach Road to be developed in
accordance with the Wailuku-Kahului General Plan which envisions limited -
expansion of light industrial uses in the lower Wailuku area.

4.13 - The increased flood protection will also have an impact on the’
residential community .of Paukukalo, downstream of Waiehu Beach Road.
With-the proposed improvements, the value of the once flood-prone land
may rise, encouraging landowners. to upgrade their properties and add to
their investments in the area. Since a number of the dwellings-there are
now dilapidated and/ox abandoned, -the change could be considerable, and ..
 families. renting units that are improved, would face higher rents in the ..
future. ;Although. the degree of improvements and higher xentsare also -
restricted by the potential but rare tsunami inundation danger, the
decrggse;in-:ivernflopd damages would encourage a marked change in. the
residential.area and affect housing pressures and availability in other.
parts of‘Wailuku—Kahului»inspitefof potential tsunami occurrence.

4.14 The proposed project conforms basically with the Wailuku-Kahulul
General Plan by protecting existing uses of the land and allowing for

. the future light industrial growth of the lower Wailuku area. . As the - :
General Plan described.a low-intensity open-space use along both-stream- ..
banks from the ocean to.the valley, ‘the flood control plan attempted to
keep as:mich:of the stream within the project limits in its natural

state. Consequently, about:54 percent of the 2-1/2 miles within the . .
project limits are left unaltered, and the temporary inumdation of the -
left bank canefields was accepted over increased channelization: Bike i:
and hike trails were originally incorporated with the greenbelt stream
areas; however, it was pointed-out by the County that trails of this_

type constitute medium~density -open-space use and therefore were not
consistent with the low-density use specified-by the General Plan.

In addition, the Wailuku Sugar Company gtated that increased usage

and access to the lands cultivated along the stream would- increase the
possibility_ofrcanefield”fires.and traffic hazards with agricultural
vehicles. Consequently, the plans for trails have been deleted and the
streambanks will remain in low-density open—-space use, contributing to

the visual -and aesthetic qualities of the area.

4,15 The proposed improﬁeméﬁfs will modify sections of the existing
stream in the vicinity of the debris basin through the HC&S Spreckels
Ditch, and downstream of the Waiehu Beach Road crossing. Within these
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areas, bankside vegetation will be removed, sides and bottoms- excavated,
existing wildlife, fish, and insects disturbed, and side slopes and
inverts will be lined with concrete or boulder concrete lining.

4.16 The removal of bankside vegetation, lining of channel sides and
bottoms, combined with the low flows will generally result in higher

water temperatures for aquatic life, a reduction in resting and watering
sites for birds and other wildlife, and presents both thermal and structural
igpediments to the migration of certain.fish species such as the goby.

4.17 A number of design features have been taken into consideration

to minimize these potential adverse effects and maximize the retention

of SA'perqent'bf the stream within the project limits in its-natural
state. All channelized sections have incorporated a low flow or pilot
channel within the main channel. This V-notch smaller channel can be
located on either side of the larger channel, or in the middle to concen-
trate and facilitate the passage of low flows and to allow the flows to
pass through areas shaded by bankside landscaping. At the present time,

a single low-flew channel located on the right side of the main channel
upstream of Waiehu Beach Road and on the left side below Waiehu appears

to be the most feasible alignment. A final determination will be made
during Pliase II studies. The low flow channel will be lined with boulders
to provide a more natural setting than smooth concrete. Wherever the |
floodflow conditions permitted, grouted riprap or boulder concrete linings
were 'selected over reinforced concrete, particularly for the stxream bottom
linirig. - The boulder concrete 1ining allows for protruding boulders
grouted on the bottom by concrete, and this design can provide shelter
and niches for various aquatic and terrestrial forms of life. Landscaping
to replace bankside vegetation, providing shade and shelter, will be an
essential part of the final design. ' "

4,18  The amount of temperature change due to concrete lining cannot be
predicted with accuracy as there are 2 nunber of variables such as the
amount of water flowing in the stream, the ambient temperatures, the
effectiveness of bankside vegetation, and the adequacy of the low flow'

. channel in’ concentrating streamflow. In meetings with fish and wildlife

agencies, it has been pointed out that while the gobies in Iao Stream are
not rare specles or officially endangered, . they are considered threatened
in -this particular stream because of the lack of streamflow in the lower
reaches, a gp#d;;ipn':haf exists without the project. -

4.19 Should low flow become availsble, it has been estimated that a 5°F.
increase in temperature can be detrimental to gobies, but specific research
has not been done to determine precise lethal limits. During fish and
wildlife coordination, some studies done on Manoa Stream were ‘cited which
give a general indication of the potential heating effects that concrete
lining might have on other streams. The Manoa Stream study showed that
over 1/2 mile of stream, one inch depth of flow in a wide sheet could
increase 10°F. in temperature.
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4.20 TFor these reasons, mitigative measures such as a low flow channel,
bankside vegetation, and boulder—embedded channel bottoms will ‘be included.
The importance of shading by vegetation and boulders was .stressed during.
all coordinsation meetings, and incorporation of these measures will minimize
temperature rises.

4,21 While the full benefits of these design modificationms.for fish

, and'qildlifg'usgge cannot be realized with the presently low flows in

' the stream, the provisions are consistent with the goals-of the General.
Plan to restore the free flowing stream and aquatic life, ghould water
become -available in the future, As discussed earlier, the Wailuku

Sugar Company is an irrigated plantation and requires a minimum of 55
mwillion gallons of water a day (mgd). Thus, most of the annual 50 mgd
'flow_isediverted in accordance with water rights agreements.for‘irrigation
purposes, and all of the 18 mgd average low flow during dry seasons is .
used, and supplemented by other sources. According to the sugaxr company,
:heraupplylof water from Iao Stream during dry periods is not sufficient
to maintain the canefields within the drainage basin, and any. proposal.

to release wgtér.fo:‘lpw,flﬁw stream maintenance has been opposed by

them. =~ o . _ : ' : ‘

- [

4.22" The structural features of thé plan will modify the existing

appearance and visual quality of the flood plain, although most of the -

" changes will be localized.  The area for the debris basin will be

cledred dnd excavated. The basin will be a larger, widex _feature with
. several rock or concrete supplementary structures within it.. The densely
vegetated area surrownding the debris basin will remain unaltered. From

't@g‘dgb'r_i's_‘basiﬁ to .the area downstream of the Market Street Bridge, . . .-
the changes will not be as pronounced since a number of men-made struc-
tures such ds channel work, floodwalls, and levees have already.been built
by the County. The proposed improvements will extend and enlarge these

features. While the stream will remain patural and unaltered. for over - .

1-1/4 milés to the Waiehu Beach Road, earth levees along the right bank, .

levees within the flood plain to protect existing developments, and - . .
a right bank wingwall near the Beach Road will be visible new structures..

in the predominantly agricultural scene.. They will very from 4 to 15

feet above, the existing ground.

4.23 _ Below the Waiehu Beach Road, the rectangular concrete: channel section
should not be visible from adjacent areas except when standing ‘immediately
on the streambank and looking down. The banks behind the channel will be
backfilled and grassed so. that the. channel walls will not: be exposed to

the residential community.

4.24.  Based on a check of the National Register of Historic Places, on

_ the Bishop, Museun's studies of the project area for the National Park _
Service, and on coordination with the State Historic Preservation Officer
and the Maui County Historic Commission, no historic, cultural or.

. a:ehaeological gites in the project area will be affected by the prop'oséd_
project.
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4.25 Some of the.excavated material would be used for levee construction.
However, an estimated 132,000 cubic yards of excess material would result
from the proposed excavation work. The excess material would be hauled

to a disposal site within reasonable distance. The site would be designated
by the County of Maul during Phase II studles when the quantities are better
defined through field survey data., Sources of construction material, such
as boulders and aggregates for concrete, and suitable £ill material would
be determined after foundation and material studies to be accomplished at

a later date. ' -

5. ANY PROBABLE ADVERSE ENVIRONMENTAL EFFECTS WHICH CANNOT ‘BE
AVOIDED SHOULD THE PROJECT BE IMPLEMENTED

5.1, The susceptibility of the left bank canefields within the flood.
plain to erosion during floods can result in adverse economle, natural
resource, and water quality consequences. A joint sugar company--SWCD
land management program could reduce erosion under minor flood conditions.
However, in the event of major floods such as the design flood, sugar
crops would be extensively damaged, valuable solls lost to the stream

and ocean, and serious turbidity and sedimentation of the waters would
continue. This condition would prevail with or without the project.

5.2, Although the proposed improvements will protect the coastal lands at.
Paukukalo from river flooding, the area will still be subject to tsunami
flooding and ‘to the Maul County Flood Plain and Tsunami Inundation Area -
Ordinance. Future developments within the tsunami inundation' area should
be subject to the restrictions of the ordinance. However, the elimination
of river:.flooding may encourage some improvenment of .properties in the area
in spite of the continuing tsunami potential.

5.3 The adverse visual aspects of structural improvements have been dis—-
cussed. Especially visible will be the floodwalls and levees which are
above the stream and ground level. Landscaping and design modifications
will be incorporated to mipimize visual intrusionm, but some ‘adverse changes
can be expected. T - - B . :

5.4 .. Adverse effects to the natural environment assoclated with ‘channeliza-
tion:and structural features are also unavoldable although measuresare -
being taken to reduce their effects: The loss of existing vegetation,
wildlife, and stream botton, ‘and increased water temperatureS‘caused.by

. :golar heating would be permanent in those sections that are excavated

and completely 1lined. While effects:to aquatic life are not significantly
.-adverse to the ‘limited existing populations, the possibility of future

low flow maintenance could result in more significant effects 'in the
future. ' .Portions of the stream would no longer be natural ‘and ‘unlined,
however, lined sections would be modified to maximize the passage .of

low flows. - : : : : -

5.5 Among the effects which cannot be avoided are the temporary
construction impacts and {nconveniences associated with construction.
Noise, dust, additional traffic load, and increased siltation-of the stream
waters can be expected at varying times during the estimated 2 years
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construction period. Every effort will be made to minimize these effects
through construction controls such as immediate grassing and stabilizing.
of exposed surfaces, removal of debris and materials to County designated
and approved disposal areas and phasing of activities to prevent adverse

cumulative impacts. :
6. " ALTERNATIVES . TO THE:PRDPOSED ACTION

6.1 The following objectives were established to permit development and
selection of a plan which would best respond to the expressed needs and
desires of the Wailuku community. L

(1) The plan should enhance public safety and welfare by providing
a high degree. of £lood protection compatiblie with local interests’' desires
and project economics; . . 3 S o

. (2)_}fio&dfcbﬁtrol‘improvements sﬁould reduce erosion'and'sédiﬁentation;

.(3)‘aEiisﬁing¢improveﬁents ahduld bé'retained if passible;'aﬁd digplace-
ment, of - homes -and. businesses should be avoided; g R

(45 Lininé of stream channels should be minimized;

e T .
it . R [

minimum low flow in the.stream and selection of types of lining which - . .
would -be -conducive to the development of these habitats; -~ - . & .

" (5) Fish and wildlife should be’enhanced through establishment of .-

';-"(G)ZZWetlahdé;énd-rafe-spécies of wiidlife'sﬁouid bé.protectéd;ﬂ

(7) The quality of streaﬁ‘waters should be iﬁprévéd ﬁhére feasiBle;

F

. RS
¥ LN

‘;: iSj-_Opéﬁ¢apécefshduld be”maximized;

E " B H F - . ! . R o R N
vements -should- be compatible with historic.and scenic
sites and with the Walluku-Kahului General Plan. - T

.62 +During the:project reformulation and reevaluation, a number of non--

structural and-structural measures as well as combinations of these were .
examined... While ‘mo-action":will allow the existing conditions of the .
stream to.be preserved, the long histoxry of . flood damages-and-threat to: -
life promptedndevelopment;of other .altematives to solve the flood problems.
Relocation of all residences and ;businesses within the flood plain was .. -
considered as a monstructural solutiom. This plan would call for demolition
and removal of all existing structures and landscaping of -the flood plain.
Agricultural ‘land would: be kept in production. It would be.essential .that
flood plain oxdinances be implemented to prevent future building within.
the flood plain. The plan allows for preserving the stream in its present
condition and permitting the development of parks and open-space greenbelt
areas along . the banks. There arewseveralamajor.disadvantages:to~thia plan.
Finding suitable relocation sites for 637 dwellings and 83 businesses .and:
other structures would be a difficult and ‘demanding process. Disruption of
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existing neighborhoods,
serious social effects.

throughout the flood plain woul

established over a period of years, would have

The cost of relocation,

demolition, and landscaping

d be about $30 milliom. Should acquisition

of the agricultural 1ands be included the costs would increase by at least
very significant disadvantages, the total reloca-
rejected by the County and the residents of the area.

$10 million. For these
tion plan was generally

6.3 Another basically

accomplished by raising

nonstructural pethod considered was floodproofing

of all damageable structures within the flood plain. This would be
buildings or constructing small levees around

the structures and regulating future development
by flood plain ordinances. As with relocation, the existing stream would
remain unaltered and park or greenbelt planning for the river banks could

be incorporated. Flood-proofing o

within the flood plain

f each and every damageable structure

would be a complex undertaking involving discomfort and inconvenience for
the residents. Floodwalls and levees would probably be quite visible and
this plan would be in excess of $15 million. For
cofing was ‘rejected as a ‘suitable alternative for

aumerous. The costs of
these reasons, flood-pxr

.- flood control in the Iao Stream ared.

6.4 Stfuctural measures are géﬁerally intended

control floodflow by containing floodwaters in a
rs to a defined floodway through the construction -
or levees. The construction of a dam at the

and Iao Streams to impound and control the release

g the structural.alternatives considered. A guitable
und further downstream, and consequently, the dam .
require additional channel or levee construction

- confining the floodwate
,1ofzchanne1 improvements

confluence of Kinihapal
of - floodwaters was amon
damsite could not be fo
at this location would

downstream to prevent flooding from runo

for the. single:purpose
$29 million. -~ ¢

to physically prevent or
storage reservoir or by

ff in the lower reaches: Bullt:

of flood control, a dam would cost in excess: of

6.5 A daﬁ would extend intb the‘iao Valley park area, iﬁﬁndating many |
acres of forest reserve area, .and reducing the existing vegetation'and

wildlife -habitat.:- Although a

would also alter the. visual quality from an area

to an open water body.

and ‘visual significance, the necessity for supp

The pronounced change to

new lake~type setting would result, it. -

of free-flowing streams
a valley of historical

lemental downstrean

structures, and the high costs eliminated this alternative from further

consideration.. .

6.6

- The possibilify of providing additional‘benefits.such as irriéation,

water supply, and power with a multi-purpose dam was studied during the .

survey study stage in 1966.

cost about $40 million.

The analysis made durin

This type of. dam would be 400 feet high and

g the survey study and

confirmed during the recent reevaluation, indicates that the additional
amount of benefit derived could not offset the h
extensive' changes +o the upper reaches.

6.7  The remainder of

igher costs and the .

the alfernatives considered utilized channels,
levees, Or a combination of these with nonstructural measures. to
confine the floodwaters to a defined waterway.
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6,11 Thus, three alternative plans_combining'structural.and nonstructural
' mpeasures were.designed to provide protection against the design flood

2.5 miles upstream from the mouth, was found to be a necessary and common
feature to all.the channel-type alternatives. No construction or alteration
would be proposed upstream of the debris basin, confining all changes to

the area outside the valley proper.

6.8 A preliminary alternative involved complete concrete channelization
of the stream channel from above the Market Street Bridge to the mouth.

.Some realignment would be necessary, but this plan would confine the

high velocity floodwaters within a very narrow .channel. The channel
bottom widths would vary from 80 to 100 feet, and maintenance requirements
would be facilitated as compared to an uniined or natural channel which

is highly susceptible to bank erosion and accumulation of debris.

6.9 - .The disadvantages, however, appeared to outweigh the advantages,

and the ‘plan was rejected. First, a concrete channel two miles long

would have significant  adverse visual impact, producing a complete

change in'the appearance of the lower stream reaches. .Concrete lining

of intermittent or low flow streams, coupled by a lack of shady bankside .
vegetation over the entire width of the channel, can raise stream-temperature
to lethal levels for fish and other aquatic life. The loss of natural
gtream bottom and the rise in water temperature would be: detrimental to the
reestablishment of-stream life 1f continuous low flow becomes available imn
the future. The cost -per 1ineal foot of concrete chanmnel is extremely high,
and total cost: of such a plan would be about $20 million. Most importantly,

- this plan:ifor complete channelization is substantially incompatible with
_ vithe: goals of ‘the Wailuku-Kahului General Plan as well as- with the project

objectives to minimize stream channel lining.. o : _

6.10: 'In an- effort to better meet the general plan and project. objectives,
alternatives  combining channel improvements, levees, -and flood plain ' -
management were developed. While channel improvements are designed to ...
{ncrease the existing capacity of the stream by realignment, excavation
and deepening, and lining of.the gsides and bottom, levees or.dikes direct
and confine: floodwaters in the designated channel. In urban areas where
property values:are hightand-land_acquisition.is difficult,- reinforced:
concrete floodwalls are used instead of -earth levees. or dikes. B

o~

known as the standard project flood with a magnitude of 26,500 cfs.

Plan A, like all three plans, begins at the upstream end with an 80,000
cubic yard capacity debris. basin, about 2,600 feet from the Market Street:
Bridge (Plate 5). 'Existing levees-would be extended and floodwalls or -
levees constructed where necessary to confine the flows to therstream ' -
channel. Between' the debris basin -and the Market Street drop structure,

the channel would be widened, lined with concrete and boulder- concrete,.

and drop stuctures would be provided. Downstream of the drop structure,

the stream bottom through Market Street Bridge would be paved with reinforced
concrete, and a rectamgular concrete channel widened from 50 feet to 30 feet
wide would extend from Market Street Bridge to the Wailuku Sugar Company
Bridge. A transitional channel 90 to 100 feet wide and 25-foot drop
structure would then precede a. grass-lined earth channel.. The grassed
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channel would be 400-foot-wide and would be constructed by excavating

end widening the stream. The grassed channel would contain additional
drop structures to maintain a flow velocity no greater than 5 to 10 feet
per second (fps). The 3,300-foot-long grassed channel would end at high
grounds near the helaus on the 1eft bank about ‘2,300 feet upstream of

the Waiehu Beach Road. About 12-foot=high earth levees on the right bank

" would guide the flows from the grass channel through the natural stream

course up to the Walehu Beach Road. Under the bridge, the existing channel
would be excavated and lined with reinforced concrete.” Downstream of the
bridge, the channel would be realigned to eliminate the existing sharp
bend, channel walls would be built along both banks, and the bottom would
‘be"lined with boulder concrete. The rectangular-shaped channel improve-
ments would end about 700 feet from the shoreline. Both banks adjacent.

to this unchannelized 700 feet at the outlet would be subject to

inundation as shown on Plate 5.

6.12 ‘PlanjB‘(Plate 1) is essentially the same as Plan A, except for
two sections: (1) Market Street Bridge to Wailuku Sugar Company Bridge
and'(2) Wailuki Sugar Company Bridge to Waiehu Beach Road. “Instead

‘of compléete’ channelization in the first section, a concrete channel

would .extend ‘through the Market Street Bridge, gradually widen to 100

. feét ‘and end"in a 25-foot drop structure located about 300 feet upstream

of the elevated flume. At the end of the structure, a grassed channel
would be excavated toc meet the existing channel invert about' 700 feet
dovnstream. From the grassed channel, the floodwaters would be allowed

“to: overflow the left bank, and the existing canefields would remain in the
'flood plain. -Levees-would be constructed to proteCt'the‘residential

developments ‘which extend into this flood plain.

6.13 :In ‘the second reach (Wailuku Sugar Company Bridge to Waiehu Beach
Road), levees would be constructed along the right bank to protect the
‘existirg development, Levees would also-be constructed within the left
bank around existing developments. ' o

?6.14ffLiké Pléns“A and B, Plan C includes a debris -basin, modifications

- -to the exdisting Maul County improvements and construction of a 25-foot

drop-structure in the same location as Plan B about 230 feet downstreanm
of the Market-Street Bridge (Plate 6). Between the drop structure and

& point'2,300 feet upstream of the Waiehu Beach Road, a 400-foot-wide

- - grassed channel with additional drop structures within ‘it is proposed.

The “drop structures are required to reduce the floodflow velocitles to

- 5°to 10 ‘cfs. - Thé downstream end of the grassed chdnnel will be ‘excavated °

to ‘meet the existing natural streambed, and levees will extend further
inland 'along the right bank to the Waiehu Beach Road. This plan will
require the reconstruction of the Wailuku Sugar Company Bridge and the
Spreckels Ditch to span the width of the new grassed channel. : ‘

6.15 ‘Beyond Wailehu Beach Road, three alternative measures were considered
for Plan C; The first consilderation was to realign the stream as in
Plans A and B. The second consideration would be to relocate all the
homes within this reach of the flood plain (approximately 120 families).
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This plan would allow the stream to remain unaltered and present an opportunity
to create a greenbelt and open space area that would maximize environmental
benefits by providing habitat for water birds and stream life. These benefits
are gained at the expense of removal and relocation of a major segment of the
community, resulting in serious social and economic impacts.

6.16 A third consideration would be to relocate only a portion-of -the homes
in the Paukukalo flood plain, allowing for the creation of -a'partial .green-
belt and .open space area. Under this consideration about' 80 families would
be relocated, and levees would be constructed on both banks-to protect the.
remaining homes. Bemefits to open &pace and wildlife would not be as..
significant as with the previous consideration of total relocation, although
the economic and social costs of relocating this segment of ‘the-community
would still have. significant adverse effects. ‘ :

6.17 A comparison of Plans A, B, and C shows that they are-identical .in
their proposals and impacts from the vicinity of the debris basin to just .
below the Market Street Bridge. Of the three plans, Plan A is the most. .. .
efficient from the engineering standpoint and proposes the most-extensive .
amount of channelization, extending the concrete channel ‘to:below the Wailuku
Sugar Company Bridge. Consequently, Plan A protects both agricultural and
urban developments, but preserves the least amount of stream in its existing
unlined condition and would result in the greatest degree ‘of "adverse effects
assoclated with concrete lining. ‘

6,18 Plan B, on. the other hand, utilizes a short concrete ‘channel which.is.
followed by a ttanqitional,grasaed.channel.below Market Street. The.grassed.
channel is followed by a system.of levees .that utilizes an-existing .flood. .
plain on the left bank and also keeps the stream in its existing-condition
for about 6,600 feet. This plan is the most economical of ~the three plans.

6.19 “uﬁlagfclis.similar_to Plan ‘A, but provides for more gfassed“channel_'
than concrete. The grassed channel would begin below Market-Street as... ..
compared to below the Wailuku Sugar-Company Bridge in Plan ‘A. The grassed

channel -would be a man-made .structure, but the lining would make it .suitable. ..

for use by wildlife and fish, should a‘source of streamflow-become .available..
Like Plan.A, Plan C offers flood protection to all of the adjacent remaining
canefields in the flood plain and reduces erosion, but the-grassed channel ..
would require 41.9 acres of agricultural land as opposed to about 13.7.acres

for Plan B and 26.5 acres for Plan A.. Plan B would allow:the -stream.to.remain. -

in its. existing condition at the expense of periedic flooding-and erosion .of
the canefields on the left bank, while Plan C would involve excavation and
construction of a grassed channel in order to protect all adjacent lands.
6.20 Plans A and B would provide design flood protection from river f£lood-
ing for all families in the flood plain below Waiehu.Beach Road. This.. ..
protection would be achieved with no relocation of homes, but the stream

' would be channelized and lined with concrete and boulder concrete. In an
attempt .to maximize benefits to the natural environment, Plan C-offers
alternative considerations for preserving the existing condition of the
stream in this reach. With either total or partial relocation, varying
degrees of greenbelt and open space as well as wetland and -stream habitat
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could be developed. Relocation of families would remove them from lands
subject to both river and potential tsunami flooding and prevent any
encouragement of future development in the area. These benefits mast be:
considered against the costs and availability of suitable.replacement
homes and the social and community disruption aspects related to-displace-
ment. Plan C is the most costly plan and is only marginally-feasible

from the gconomic standpoint.

6.21 A summary of the social, economic, and environmental -effects of
these three alternative plans are-presented in Table 2. The three plans
were discussed at a public meeting on 8 July 1974. Based upon the
analysis of effects and the testimony 'at the public meeting, Plan B

has been selected as the recommended plan, and is the plan-discussed in. .-

“Section 1. This plan removes the least amount of land from -agricultural

use, preserves nearly 54 percent of the stream between the debris basin
and the ocean in its existing state :and requires no relocation-of homes.

7. THE RELATIONSHIP BETWEEN LOCAL SHORT~-TERM USES OF MAN'*S -ENVIRONMENT
AND THE MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

7.1 Man's encroachment into the Iao Stream flood plain since the develop~
ment of Wailuku around the sugar company activities has resulted in

-extensive flood damages to property and loss of human lives over the

years. While future development within areas subject to river and potential .
tsunami inundation is now subject to the County of Maui's Flood Plain and
Tsunami Inundation Area Ordinance, ‘as well as the Flood Disaster. Protection..
Act of 1973 on the Federal level;, existing damageable property is still

subject to flooding.

7.2 The present and iong—term uses of the flood ﬁlain are not'expected

to change significantly. Agriculture, in terms of sugarcane production, .
is expected to continue as.the major industry in Wailuku. -The urban . .
developments are expected to remain and expand as Wailuku's role as a
major urban center grows. B '

7.3 Ancbrdiﬁg to the geﬁerai plan, restoration of a continuous iawﬂatream-f,
-flow in Iaoc Stream is a future goal, The benefits of keeping the stream.
in the most natural state possible become even more crucial-if lands along. .

the stream 'are made available for medium~ or high—intensity'open-space
‘and recreational .use. The proposed plan attempts to provide 'a-level of

-

"flood protection consistent with protecting existing urban type-developments
-without precluding future use of the stream for f£ish and wildiife and

recreation use. Hence, the comsequences of some occasional damage to o

‘agriculture lands are accepted in order to avoid channelizing an additional
1-1/4 miles of stream and foreclosing future options to enhance-and ‘maintain
‘its.naturalness. S : ' ' :
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8. ANY IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES WHICH
WOULD BE INVOLVED IN THE PROPOSED ACTION SHOULD IT BE IMPLEMENTED

8.1 The proposed action will commit about 8.5 acres of. presently undeveloped
land and natural stream passing -through it.to the fumction of. a‘debris and
boulder catchment area with all of -its appurtenant structures.  'Furthermore,
it will require the commitment of labor and materials.to.assure-that the . .
debris basin is regularly and thoroughly.cleared and maintained"so that
overall flood control capacity is not. reduced.

8.2 The excavation and lining-of channels will permanently remove existing
vegetation and wildlife in and along the streambanks as well as in the areas -
covered by floodwalls and levees,

8.3 Of the 29.5 acres of project lands to be acquired, approximately 13.7

acres will be removed from active production of sugarcane for levees and
channel improvement. In addition, 56 acres of canefield will remain perma-
nently in floed plain, subject to occasional inundation during flood periods.
Although these lands can remain in cane cultivation, no flood damageable .
structures can be built within the area, nor any structures-or-activities
included that might restrict the flood capacity of the area.

9, COORDINATION

a. Public Participacion.

9.1 The first public hearing for flood control improvementa ‘on"Iao Stream.

- was held in February 1951 by the District Engineer. The .Committee on. Public

Works, House of Representatives, U.S, Congress lst sessionalso- conducted a.
hearing in the Wailuku area in.November 1956 as part of a .series of’ hearings
on public works projects in Hawaii. At both meetings, concerns were expressed.
for the threat to life, damages to homes, personal property, buainesaes, and
agricultural lands. . '

9.2 Upon initiation of the post-authorization studies, a third: public-meeting
was held on 17 January 1974. The meeting was well attended.by-.County officials,
Congressional representatives, and -residents of Happy Valley and-‘Paukukalo.

All who testified were in favor of improvements and expressed concern at . the:

delays. Paukukalo residents suggested that the stream between ‘the ocean and .

Walehu Beach Road be straightened to eliminate overtopping-on-the right.bank..
Another suggestion included additiomal debris basins to collect boulders and
bankside debrisa. .

9.3 A fourth public meeting was held on 8 July 1974 to discuss the proposed
solutions., Three plans, A, B, and C, which were discussed in the alternatlves
section, were presented, and the environmental impacts of the .proposed

solutions reviewed., A variety of testimony from agencies, organizations and
individuals was received, but all were unanimous in their support of Plan B,
Those testifying in favor of Plan B included the County of Maui, the Wailuku
Sugar Company, and representatives of the’ "Happy Valley and Paukukalo
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communities. Residents, recalling floods as recent as January 1973,
repeated their concern for speedy implementation. The U.S. Fish and
Wildlife Service also favored Plan B over Plan A, although a number of
adverse effects to fish and wildlife resources were also attributed to
Plan A.

b. Government Agencies and Citizen Groups,

9.4 The draft environmental statement was circulated in November 1974 to
the following governmental agencies for their review and comments. Their
responses, including extensive comments, have been summarized in the
following section, and copies of their-letters are attached to this state-
- ment as_Appendix B for reference.

. FEDERAL AGENCIES ' .
(1) U.S. ADVISORY COUNCIL ON HISTORIC PRESERVATION
'Cahméht:"Tﬁé'drafﬁ,envi;ohméﬁtal statement appears adequate.

(2) U.S. DEPARTMENT OF TRANSPORTATION, FEDERAL HIGHWAY ADMINISTRATION,
REGION NINE , S B .

~ Comment:: fﬂg‘quments‘taroffer._

(3) "U.S.. ENVIRONMENTAL PROTECTION AGENCY

Comment: The statement should include water quality and temperature data

' Tor the existing conditions.. In addition, the anticipated temperature
inereases for various low flow channel designs should be compared.

Response: As noted in the statement, the stream within the project limits

is dry for most of the year, except during periods of heavy rainfall, "'
Water quality data available .from the State of Hawaii, Department of Health's
testing program is included in paragraphs 2.41 to 2.49. The increase in
temperature due to concérete channelization is discussed in paragraphs 4.16

to 4.20, A combination of measures including the low flow channel, bank-

. side vegetation, protruding boulders, and varying the location of the low
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flow chamnel within the main channel to maximize shading will be incorporated
to reduce the adverse effects of conerete chamnnelization. It appears that
a single low flow channel would most effectively concentrate flows.

Comment: EPA requests a reevaluation of the issue of turbidity and its
impacts, should it be determined that turbidity will be increased with the
project. _ L o o _
Resporise: ~Overall turbidity and sediment deposition should be reduced, - .
not increased with the project, During flood periods, sediments and debris
are contributed by the upper watershed (beyond the debris basin), stream-
bank erosion, and erosion from canefields-in the lower reaches. Contribu~
tions from the upper wgtershed above. the debris basin will remain essentially
the same, but streambank erosion for those sections that are to be chan-
néliied,‘grassgd, or protected by floodwalls will be reduced. Severe
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erosion of canefields by high velocity flows can and does occur under
existing conditions. While it 1is true that some of the sediments settle

out of the ponded waters, much of the turbid high velocity floodwaters now
flow overland and out to sea, carrying a heavy load of silt. Implementation
of the project will protect all of the flood-prone canefields except for a
maximum of 56 acres on the left bank. which will continue to be subject to
flooding as they are without the project. Consequently, canefield erosien
will be reduced overall although prevailing conditions will continue on

the left bank, ' " o ' -

‘_rLgﬁd tréatment measures can be instituted by the landowner and the
appropriate Soil and Water Conservation District, but they will only be

"effective against small to moderate flooding conditions. Floods such as

the design flood are infrequent events, and the consequences of occasional
flooding of the left bank were traded off in favor of the retention of 1-1/4
mile of stream in its natural conditions. . S

Comment: A detailed diagram showing pre~ and post- project conditions for

Inundation should 'be included to clarify the differences in area flooded-

or eroded. = B . : . - - A
Response: ‘Plate 3 shows the pre-project Iao Stream design flood plain
‘Iimits as well as the potential tsunami inundation 1imit. Plate 1 shows

the post-project condition with the recommended project. In this case,
flooding is limited to the left bank canefields under the design flood- - -
conditions. A slight increase in flood plain at its fringes (7 acres) is
expected, but is not considered significant in terms of erosion because of
the low velocity flows at the fringes and the level-topography.. See U.S,
Sgil Conseérvation Service comments, Overbank flows are also expected down-

stream ‘of ‘the ‘channél - improvements mear the shorelinme. .
’ IR T N N S R R RN -

‘Comment:’ What ﬁfg{tﬁéf@pt1¢i§éﬁg§fspréhﬁflbw"?gldcitigs'farfthe selected
. .alternative?’ - - R BT

" " 'Responses Strééﬁfiow'véiocifiesdvg;y_éﬁvdiffe:eﬁﬁ points along the stream
for each alternative plan, Further, the velocities are controlled by the
‘use of ‘drop structures’ or differemt-channel Iinings. . Therefore, any ana-

lysis’ of streamflow velocities must be made in' the context of the total ..

projéct description, = The 5-10 feet per “second (fps) cited for Alternatives A

" and. C, 4f read ‘in context, apbliés*only.;03thé grassedﬂChapnteéections..

The' grassed channel séctions ‘are designed to adequately pass these velo-

cities without’ excessive scouring. For these reasons; drop structures
precede grassed sectlons to sufficiently slow the flows.

' In the proposed project, Plan B, a drop structure is located just -
upstream of the grassed channel. ‘Floodwaters leaving the drop structure
and flowing into the grassed channel under this plan have a starting
velocity of 117 fps, which increases downstream up to 29 fps in the cane-
fields as described in paragraph 4.8.

"'In'comparisbn;';hé_degign'flood'vélbéipj at the same starting point
under existing conditions would be about 30 £ps, and would increase down-

stream up to 32 fps. In terms of erosion potential within the left bank’
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canefields, the changes in velocity and area flooded are not considered
significant.

7 It should also be noted that velocities differ at different positions
within the flood plain. For example, with the proposed project, flow
velocities at the fringes of the flood plain could be as low as 2 fps.
Therefore, any reference to velocities must be read in context. Each alter-
native has incorporated drop structures and various channel linings to
assure that flow velocities are compatible with the protection provided.

Comment: A major. concern is the channelization and realignment downstrear
of Waichu Beach Road, The impact of this action on the marsh areas and

the relationship of the action to the Maui Flood Plain and Tsunami Inunda-
tion Area Ordinance and the Wailuku-Kahului General Plan should be
addressed. Further consideration should be given to an alternative which
has no modifications in the lower reach and allows for open-gpace. preserva=
tion. . ' B .

'Response: The channel improvements below Waiehu Beach  Road stop about

*700 feet upstream of the stream mouth, and the marsh area south of the

river mouth should not be affected. (See response to 0ffice of Environ—
mental Quality Control comment, pages 38-39).

" As a’'full disclosutre document, the impact statement recognizes the .
potgp;;alttsungmi danger as well as the potential upgrading of property-due
to reduced river flooding, These points were discussed at the final public
meeting and are recognized by the County of Maui and residents of the
area.  The County of Maui is responsible for implementation of the General
Plan and enforcement of the flood plain and tsunami ordinanmces which will
determine the e;:ent;tofwhich-upgrading'ot new development takes place.
Based 'on total consideration of these points as well as other economic, .
egvianmgnta;.and_pocial_impaﬁts, the County of Maui and residents of the

o

area, urged selection of Plan B, rather than Plan C which called for re- .

lécation of residents below Waiehu Beach Road.

Comment: jﬁillﬂfiqo&%ng'thé be“ppmpouﬁhéd in the area of the Pihana Hediau?
Reference is made to Plate 3 and to paragraph 4.6 of the draft . statement.

" Response: As shown on Plate 3, Pihana Heiau is on high ground, outside

the limits of the design flood plain (magnitude, 26,500 cfs). The refer—.
encg;ﬁquapagfaph,é;ﬁ.is clearly misquoted. As printed, paragraph 4.6 .
states that "the canefields on the left bank between Market Street and the

- Pihana Helau Site will zemain unprotected,” This, statement is graphically

'dep;gtéﬁ“on”?latg_llaha'déscr;bed'in detail in the,project_descriptiqn_and
impact “sections of the draft statement. R

" Comment: ‘Théiapparent¥iﬁcpnaistéﬁcyjbetﬁeen the Wailuku-Kahului General

Plan and the(éroboéed-prnjeét on' the matter of future restoration of low
flows should be clarified. ' e
Responge: The General Plan states that it is meant to be a guide, "not a°
dogma of.land use." Consequently, the desire for a minimum low flow is

" gtill a goal the County would like to meet for fish and wildlife purposes.

13




However, it has been recognized during coordination meetings by the County
and fish and wildlife agencles that the needs of the agricultural interests
for water presently exceed the supply and that any change in water use would
require legal resolution. In this case, both the landowvner and the County
of Maui, as well as some residents at the public meetinps, stressed that.
the interests of sugar production are of primary concern as it is the main
industry for the community. As stated jn the environmental statement,
channel design modifications have been incorporated to assure that low

flows can be adequately accommodated for wildlife purposes, 1f water becomes
available in the future. Where sections of the chanrel are lined, however,
fish habitat’ conditions would be less than ideal.. ' '

"(4) *U.S. DEPARTMENT OF THE INTERIOR

Comment: The statement should discuss the quantity and disposal of ex-.

‘cavated channel materials and the source of construction material.

Responge: The exact quantities of £111 material and aggregate required for-
thelp:oject,will‘bg determined during the Phase II studies. At the present
time;“phannel“excgvation ig estimated to yield about 272,000 cubic yards.
(cy) of material, which is more than adequate for the estimated 140,000

. cy of £411 required. Since all of the fill requiremént can be obtained

on-site from the channel excavation, no off-site borrow areas. should be

necessary. The" approximately 132,000 cubic yards of excess excavation
“material will be disposed-of at a site designated by the County of Maul
“during Phase II studies. ) ot o .

Cofment: '‘The Department’ favors recommendation of a plan that includes re-

. . A

Tocation of at least 'some structures downstream from Waiehu Beach Road.

Appropriaté’ alternatives for hpilightigp}éf"this“flbbdkp;qne.lhnd'éhou}ﬁ;

then be”considered.

Resgonﬁek'fThg“advan:ggés and disadvantages of this altérnative and alter-
native land uses are discussed in paragraphs 6.15-6.20 in the alternatives °
gection. In addition to the high economic .costs and the social impacts of
relocation of the community, the plan is only marginally feasible and does
not have the support of either the local sponsor, Maui County, or the ’
residgnES”bf:;hefaréa.f L ) R '

Comient: 'New information regarding archdeological sites in the project
area should be’discussed and complianqe'with‘gpplipgble"histofiC;ﬁresgrva-
¢ion laws should be documented, ~ 7' . . SR
Résﬁdnéé:3-The_mbét recent studies dore by, the Bishop Museum for the ..
National Park Service are sumnmarized in paragraphs 2,26 to 2.28. As sum-

marized in the impact section, paragraph 4.24, none of the sites identified -

in these studies are within the project 1imits. -The Museum has also _
recommended that none of these sites be nominated to the National Register.
Consequently, “all applicable historical preservation procedures have been
complied with to date. ‘

Comment: ‘The extent and kind of protection provided below Waiehu Beach Road
should be clarified. - ' L
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Response: The statement on page 21 referenced in the comments should be
modified to read, "Plans A and B would provide design flood protection from:
river flooding for all families in the flood plain below Waiehu Beach Road."
It is also true as stated on page 12 that the area will still be subject

to potential tsunami flooding and river floods of a magnitude greater than
26,500 cfs (design flood).

Comment: -The flood flow velocities presented should be confirmed as they
appear incompatible with agricultural use of the land. Consideration
should be given to erosion-control measures. :

Response: The flow velocitles under design flood conditions are correct as
presented in paragraph 4,8. Consideration will be given to erosion control
and land management plans during Phase II detailed design studies. These
plana.wpuld be jointly.developed by the Wailuku Sugar Company and the West
and Central Maui soil and Water Conservation Districts. It should be moted
that land management/erosion control plans are only effective against minor

., flooding. Under rage“pccurrencea such as major floods or the design flood,
) erpaibn’would occur as described. The acceptance of occasional erosion -

" allowed for preservation of 1-1/4 mile of existing stream and reduction of

agricultural land requirements.

Comment: Information of the f£ish population of the stream, the presence
of endangered species, and the effect of stream temperature rise on the
streamlife ‘should be included. S o L ‘
RespohééfflThe_ihformatibn requested is provided in paragraphs 2,10 and

ry .

Coﬁﬁeﬁt{ﬁn_uﬁnﬁifiﬁéfibn,of,the-rednﬁtiqn;in-deb;is;gxﬁected, the,péfticip
size to be entrapped, and the amount of silt loads. generated by the upper

réaches and the; sugarcane lands should be listed.

}

Response: - The design of the debris basin is based on gStimatéd,mﬁés_trané-

_ port of material from the upper basin, not on-particle size. ‘The 80,000

cubic yard capacity was determined from estimates of bedload sediment
concentration for Kamooalii Stream which-is discussed in the USGS coopera-
tive study with the State of Hawali, "Reconnaissance Study of Sediment
Transported by Streams, Island of Oahu" by B. L. Jones, R, H, Nakahara, and
Ss S. W. Chinn,, . The estimate was further based on the higher debris . . .
(boulder) potential expected at Iao Stream and upon consideration of suce—
cessive storms which might occur under extremely rare conditions. Therefore,
a number of factors have been considered to assure that the design is
adequate for debris collection. 'Details of the design and estimates are.
available in the Design Memorandum No, 1, Hydrology and .in the, General
Design Memorandum Report. ‘No estimates of silt loads from the upper watexr-
shed or canefields have been made as there is insufficient stream gaging
data on sediments, - o : : .

Comment: It is suggested that one of the alternative plans be designated

" The best environmental plan and that the length of stream channelized for

each alternative be broken down Into concrete-lined and grass-lined sections.

| Response:’ As stated in paragraph 6.20, Plan C was developed in an effort

to maximize benefits to the natural environment and was presented as the
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environmental plan at thehfinal public meeting, The lengths of grassed
channel and concrete channels are as follows!

Plan' Grassed Channel ~  Concrete Channel Total Channel

A 3,306 feet 6,300 feet 9,600 feet
B~ 700 feet "7 4,400 feet 5,100 feet
c | 5, zoo feet 3,000 feet " 8,200 feet

(5) U S. DEPARTMENT OF COHMERCF

Comment' With thé exception of a prevous recommendation to provide for
“minimum - £low" escapement to fill, at least partially, the entire streambed
throughout the ‘year, the Proposed Plan B will have a minimal effect on the
-resources for which the National ‘Marine Fisheries Service has responsibility.
NMFS maintains that the release of at least part of the 50 mgd flow is very
‘important’ to assure the survival of the many rare and endemic diadromous

. species found in lao Stream.

Response: The establishment of a minimum low flow in Iao Stream for fish
and’ wildIlife -purposes was discussed at several informal meetings as well
as ‘at’ the public meetings held on the project. At this time, the Wailuky
Sugar Company has stcted that it objects to any proposal to interfere with
. its 'use' of the waters as it is already operating under water deficit con-
ditions, According to the firm, all of the water sources within’ the stream
are legally owned by the Wailuku Sugar Company. The County of Maui, in
its support of the recommended plan, hag stressed the primary importance ’
of" agriculture ‘for' the: Wailuku community. - Thusy- ‘establishment of an all<
year low flow appears to. be. 2 matter- requiring: legal- resolution, ‘and would
" not’ be’ undertaken as a part of the project.” In any case, the channel
improvements will ‘include design features that will allow for some benefits
of low flows should they become available in the’ future._

(6) U S.,DEPARTMENT OF AGRICULTURE SOIL CONSERVATION SERVICE
Comment. Since’ the agricultural land that will remain subject to flooding
(between Market''Street and Pihana Heiau on the left bank) is relatively

“i'flat ‘and 1s not considered highly erodable, and because the condition

exists with or without the project, the statemeént that the area can be a
source 'of significant erosion should not be attributed as a project. effect.
Response. The statement: ‘acknowledges that implsnentation of the proposed
project will’ not increase or change the existing conditions with regard

- to erosion of the agricultural-land on the left bank. It recognizes,
however, that the land will continue to be subject to flooding.

Comment: The' effect of the flood- flows on the vegetative cover in the

grass-lined waterway should be discussed
- Response: Estimates of flow velocities for the recommended design show
that the flows 1eaving the drop structure and entering the grassed channel
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would be about 11 fps. The velocities would range between 11 and 14 fps

“before it leaves the grassed channel. Some scouring may be expected and

during detailed design studies, an additional riprap transition channel

‘between the drop structure and the grassed channel will be considered to’

prevent scouringe’

Comment: Table 2 should be revised to reflect some decrease in the agri-
cultural economy and employment due to the loss of caneland and reduction
in sugar production. g§imilarly, the effect on agricultural water supply
should be assessed in view of the reduced production.

Resgonse:,‘Ihe purpose of Table 2 is to summarize significant effects of-
the plan alternatives which have a material bearing upon gelection of the
recommended plan. While it is recognized that the loss of 13.7 acres of

caneland would result in reduced sugar production of about 150 tons (11

_ tons per acre) and reduced water needs of 09 mgd (90,000 gallons per day),

*'the net effect 1s mot considered to be significant. (See Department of
) Ag?;qultdre,'ﬁtate_of'Hawaii'commentsel " In comparison, the Wailuku Sugar
Company has stated that 27,712 tons of sugar was produced from 213,197 tons

of cane in 1973, TFurthermore, the firm has also stated that it requires -
arm;himum”of'55,m§d_ﬂaily and operates at a deficit at the present time,
The .09 mgd would p:qbably.be'hnnoticed in view of the deficit, and it is.
unlikely that it could be effectively used for any purpose other than agri-
culture at this time.' . A . T

ible_iﬁcréaae;in7pbpu1ation density with the provision of

flood protection ‘should be addressed.

Reagonse;v'ﬂhile it is-true ;hat.population density often jncreases with
flood protection, the existing lands within the flood plain are already
highly developed, or, planned for 1light industrial use or open.space. The.

13-

project will not 'make avallable large areas of land for urbanization, ‘and

ignificant change in population demeity 1s expected. '

1

7y UiS. DEPARTMENT OF THE afbfy) oS ARMY'SUPPORT COMMAND, BAWAILL' -
-!::‘,—f ;5'-"”\- . * Tt o . : . T - 1 o . . h 4 . .

T e Do L o Lo
""" No“comments to offer.

. (I

“No comments to offer.

(9) U.S. DEPARTMENT OF THE ARMY, HQ 'USASCH
AR RN T e A . ARt
*t- U NG“comments to offer., B

_ STATE OF HAWAIT AGENCIES

,(1)ﬁf0FEICt’0F:EsvikonﬁEHTAL QUALTTY ‘CONTROL

Comment: The type of channel lining to be used between the debris basin |

and the existing drop structure upstream of Market Street Bridge should be
stateds - ' | ’ o ' '
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Reséonse: Paragraph 1.04 (b) has been expanded to include this information,

Comment: ~ Would the widening of the channel from S50 to 100 feet between the
Market Street Bridge and the section upstream of it cause a "hottle neck"
gituation and possible inundation? ‘

Response: From the existing drop structure to Market Street Bridge, the
flow velocity will rapidly increase due to the steep gradient. The high
veloc;fy'would_control the flow depth to adequately pass filous uqdér the
Market Street Bridge. , '
Comment: With respect to the continued flooding of the left bank canefields,
how w}}l_éroaion_and sedimentation be controlled? Would the proposed ‘
project add to the cause of erosion since agricultural lands will not be
protected? Will the ocean become turbid? ST

. 'Regponse: *~ Downstream of the debris basin, erosion of adjacent lands can be

controlled or reduced by channel lining or by land treatment. As discussed
in the statement and ir responses to other agencies, land treatment measures

'"ﬁilI‘Be'invgstigated durigg deta11ed design studies, but they can only be-

vieved as a partial solution. Channel lining and improvements have been
minimized to retain as much of the stream in its-natural state, and the
.Aﬁaprgamfimpfqvements[arg_deaigned;to“reduce'flow velocities sufficiently
'to'prevent increased erosion of the canéfields or streambanks., The pro-

posed project will neither prevent nor increase the erosion of the cane-

. fields subject to inundation under existing conditions. As under existing
conditions, suspended sediments would continue to cause turbidity., o

Cdﬁﬁéhii;fﬂhyvis'flagaiﬁg‘géingfallaﬁé& on the left bank? fléfphe_ﬁrojeﬁt

. only for protection of the urban district?

Response:  Flooding occurs on the left bank because the area is a natural
swale or flow path which hasg been incorporated into the project as a flood
plain vaterway, The occasional and infrequent inundation of the left bank
canefields allows for a minimum of channelization and does not preclude

full utilization of the agricultural land during non-flood conditions.

Since the plan required the least permanent commitment {loss) of agricul-
tural land, it was.favored by the agricultural interests. The proposed
project does protect agricultural lands on the right bank and is not restric-
ted to protection of urban lands. T ' ' o

Comment: Will the Waiehu Beach Road Bridge be adequafe'to'hhhdle a faster
and increased runoff, without. inundation? ..

- Response: As described in paragraph 1.05 ), a reinforced concrete invert

would be constructed under the existing bridge to lower the floodwater level
and adequately carry the flows under the bridge.

Comment: "More channelization increases the water runoff, . . . Iao Stream
may become dry". With depletion .of, the water supply, the marshlands near
the stream's outlet could also become dry, with adverse effects on wetland
wildlife.

 Response: The extent of ghénnéliiatipn and lining is not cunsidered:éuf-

ficient to cause the stream to become dry. Between the debris basin and
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the ocean, over 50 perceant of the stream will remain in its natural state.
The remaining portions are already lined or will be lined by the project.
Local rainfall and interior drainage will continue to collect in the irregu-
lar stream bottom of the unlined portions. The marsh area 1is located south
of the stream mouth, along the reach where the last 700 feet of the stream
will be unaltered. TFlood flows will continue to overflow and inundate the
ghoreline area since no channelization is proposed at the cutlet., Under
non-flood conditions, local rainfall and interior drainage should prevent
drying of the low-lying marsh area. ‘ - '

Comment : Tﬂé discussion of the extent of flooding, including areas flooded,

damages in terms dftcbst and 1lives, and.where flooding occurs should be
expanded,

2 Voo i’ N . S
‘_Resgonsez,.Paragraphs 2,19 and 2.20 have been expanded to include this .
Information, -

Comment: 1In view of the poor condition"diﬁed for éome-dweliiﬁgs in the
project area, -the $30 million estimated for relocation appears lnaccurate.
Relocation of residents appears to be a more advantageous action to take

“'and should be discussed.-

Response: The reviewer has erroneously associated the .$30 million estimate
For total flood plain relocation with the relocation. of either. 120 ox 80

familiea.iﬁhthe_Paukukaio.area which may be subject to potential tsunami

'ﬁocgprren¢e?_grhirty'milliéh ddllara_cové:s7thegrelocation,and‘associacedy
“costs for 637 residences 'and. 83 businesses in the. approximately 400 acre

£1ood plain, This plan would be a total solution in itself and would not
require any other strucgural-measures.- - oo . T
... Partial relocation of about 80 homes in Paukukalo would cost about
'$5“ﬁ;1116h,“and"reloéétidn of all 120 homes in the river/tsunami flood -
plain under project conditions would be $7 million, In comparison, chan-
nelization downstream of Wailehu Beach. Road would cost about $2 million. -
In any event, relocation channel improvements. in Pa ukalo would be sup-
plemented, by upstream improvements to protect the remainder of the flood
plain, b DY ORRRERET : : ) , e

. Comment: What is the ratio of .acres used to the acrgs‘saved for Plans A,

B, and C? .
Resgonse:_,The”number of acres of land to be acquired for each plan. is as
follows: . . . S | L . o

Plan A 53,1 acres - R

Plan B 29,5 acres
. Plan C . 84,2 acres:

These acreages do not includg.landaualong:the-channel-be;ween-the debris
basin and Market Street that are already acquired by the County of Maui for
cons;rqgtion,of.the,existing'flood control improvements. The intent of the
comment regarding “acres saved" is mot clear. All three plans protect
lands within the approximately 400-acre flood plain with the exception that

Plan B does not protect 56 acres, of canefields, The amount of agricultural
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land required for permanent structural measures for each plan is given in
Table 2, A comparison of the land commitments based on permanent struc-
tural measures and multiple uses of the flood plain waterway would be a

. better indicator of tradeoffs than a perhaps misleading ratio of "land
ugsed to land saved." '

Comment: The difference between the $1,660,000 authorized for the project
and the $9 million project cost should be explained. o
Reagdnse: The total Federal first cost for the originally authorized
project was $1.66 million in 1966. Since then, the project has been re-.
formulated and redesigned to reflect public interests, new criterla and .
updated information and rainfall data. As a result, the project as now
proposed includes additional channel with inclusion of provision for low
flows, a larger debris basin, and other modifications. These modifications
have resulted in higher construction costs, and, coupled by the escalation

of price levels, the project Federal first cost in 1975 is $9.5 million.

Commenff"'Will-fénqeé be ‘provided along the channels for safety? ;
Response: * See response to County of Maui, Department of Planning, page 46,

“ Comment: - Have readings of the'stream'flaws been taken during heavy rains?’
Response: ‘ Stream flows have been recorded since 1951 by the USGS Gage
No. 6070 which is located about 550 feet 'upstream of the Market Street
Briage;f’The’gagé“records'havé'servéd as the basis of the hydrology studies
conducted for this project, ' ' o ' S

Y . N L

(2) DEPARTMENT OF TRANSPORTATION, STATE OF HAWAII

Comment: -No'cdmméhté to offer as it relates to;and affects'bur:;fansporta-
tion.progr?m;”’- Ve ‘ > o P gl . -

At

(3) ' DEPARTMENT' OF ‘PLANNING AND ECONOMIC DEVELOPMENT

Comments - The' draft statement is reasonably adequate in its consideration
of environmental impacts,

(4) ~DEPARTMENT OF AGRICULTURE, SITE OF HAWAII

_Comment: The Department favors selection of Plan B and states that the
proposed channelization will not have a significant impact on apriculture.

(5) DEPARTMENT OF HEALTH, STATE OF HAWAII

Comment: The Department has no objections to the project.

(6) ENVIRONMENTAL CENTER, UNIVERSITY .OF HAWAII

'Comment: The reason for using a 3 1/4 percent ‘discount rate should be =

explained.. =~~~ N a ‘ L S
-Response: The 3 1/4 percent discount rate is established by Section 80 of
the 1974 Water Resources Development Act (Public Law 93-251) which states
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that those projects authorized prior to 3 January 1969 would use the rate
in effect prior to 24 December 1968. The effective rate at that time was
3-1/4 percent, This project was authorized by the Flood Control Act of
1968 (P.L. 90-483). ‘

Comment: The design of the debris basin and its downstream effects are
questioned. . _

Response: The debris basin not only serves to reduce downstream accumula-
tions of boulders and debris, but also protects downstream structures from
damages and failure caused by fast-moving boulders. Without a debris basin,
channel improvements would be subject to such damages, causing possible.
failure and inundation. The response to a similar comment from the U,S..
Department of the Interior discusses the debris basin desipgn. The design
flood flow velocities at various points along the proposed project takes
into account the reduction in debris at-the basin, and bankside erosion

is not expected, The cost of maintaining the debris basin is included in
the total average annual'cost and 1a estimated at $6,800. The disposal
gite for the debris removed will be determined by the County of Maul during
Phase IT design studies, The debris basin will.not completely eliminate

the transport of sediments. Suspended materials will continue to be trans-

ported to the mouth, and shoreline retreat is not expected.

Comment: The statement should include the following additional information:
flood frequency curves, streamflow measurements, historical storm rainfall
depths and intensities over the entire basin, the capacity of the existing
bridges, o ' _ , , _
Response: Some corrections and additions have been made to the statement
in accordance with the comment. Some of the information requested is not
included in the statement as the circulation of the environmental state-

"ment 'is not intended to be,a technical review, but: primarily an opportunity
" for all concerned parties to comment on the probable environment impacts

of alternative actions. The nature of the Environmental Center review.

comments indicates a serious concern: about the: technical adequacy. of

pfoject_gesign,'and these matters are fully documented in the Phase I
General Design Memorandum and the Design Memorandum No. 1 Hydrology. These
documents are avallable for review in the office of the-District Engineer: -
for any flood. control project.. Design of U.S. Army Corps of Engineers
projects are performed in accordance with  applicable design criteria estab-
lished by the Chief of Engineers, The bridge capacities are as follows:

Market Street = 20,000 cfs, Wailuku Sugar Company Road - 9,600 cfs, Waiehu

"Beach Road - 38,000 cfs.

,Commédté The discussion of the flcod hazard should include the relation-
"ship of the peak flood discharge rates to their frequency and the average

recurrence interval between peak flood -discharge of 26,500 cfs.

Response: The peak flood discharge rate for the flood of record is
Included. Details of the other floods. are recorded in the Design Memo-
randum No. 1, Hydrology. The flood history is only mentioned to present
a general record of the frequency and severity of flooding in the Wailuku

area, The design flood discharge of 26,500 cfs is the standard project

flood with a recurrence interval of approximately 300 years.
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Comment: The effect of the project on the unaltered stream sections should
be reassessed in view of the possible increased streamflow velocities

caused by the channelized sections, '

Response: Velocities of channelized sections would be reduced significantly
below velocities under existing conditions prior to release into the un-
altered stream areas. The dissipation of channel velocities would be
accomplished by a drop structure. The overall average and maximum stream-
flow velocities will be slightly reduced, and no increase in erosion of
the-ungltered streambanks 1s expected.

Comment: Would the channelization at the stream mouth or scouring lower
the water table in the swampy coastal area and adversely affect it.
Response: Since. the ‘channel improvements -end about 700 upstream from the
mouth, some scouring of the remaining natural channel is expected, The
coastal marsh area is located south of the stream mouth, and should not be
affected adversely either by scouring or lowering of the water table. See
similar OEQC comment, pages 38-39. The marsh is a coastal lovland that is
periodically inundated  during storms. Tidal waters should continue to
.£111 the stream outlet. '

Comment: Additional-information on the migratory patterns for gobies and
opae, the post-project velocity, and flow duration is needed to evaluate
the -ecological- impacts: ' : ' ' ,
Response: = Information on fish resources and project effects has been
based on coordination meetings with and letters from the U,S, Fish and
Wildlife Service and the~National Marine Fisheries Service. No comments
were received from the State Division of Fish and Game on the project. The
major consideration in assessing impacts is that for most of the year, all
waters below-Kepaniwail Park are diverted for agricultural purposes, leaving
"the stream below‘that point dry except for local rainfall. Wo specific
studies have been conducted by any agency on the flow velocities and dura-
tion with respect to migratory species, but it has been pointed out that
duringipefigds*hhen there is flow in the stream, gobies and opae have the
opportunity to migrate. "It has also been noted that the gobies are not
rare species; but'are endangered in Iaoc' Stream because of the lack of
water, - The project does not change the availability of water, but does
provide-low flow chaunels should it become available in the future.

Comment:- The possibility that the erosion potential of downstream waters
may increase due to a decrease in the debris content of the upstream flood-
waters should-be-discussed.

Regponse: The potential of f£loodwaters to erode the streambanks is not .
increased by the project. Although the debris basin will trap boulders and
vegetation, suspended sediment load will not be appreciably reduced, and
the sediment carrying capacity of the floodwaters should remain unchanged.

Comment: 'The effects of a flood exceeding the design capacity should be
discussed. C ‘ o ; S :
Réégdnsé: In the event of a flood of magnitude exceeding the design flood,
damages would occur, The recommended design does include safety factors
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which would compensate for floods slightly exceeding design conditions,
however, in an extremely rare flood event damages can be expected, The
possibility of structural failure cannot be discounted, but is considered
highly unlikely because of the conservative design criteria used,

Comment: The extent to which bank erosion will be reduced by channel
Tining should be explained, particularly the susceptibility of the left
bank which will not be protected by levees or channelization.

Response: - Bank erosion will be essentially eliminated for all lined
sections of the stream. Erosion of the left bank not protected by channel
improvements would not be aggravated by the project. An additional seven
acres on the left bank will be inundated, an extension of the flood plain
fringes, Flow velocities at the fringes are as low as 2 £fps and the land
is relatively flat and not highly erodable. The increase in flood plain

.area is not considered to-be significant in terms of erosion or sediment

transport. Planting of trees or other flood-resistant vegetation along the
streambanks to reduce erosion was considered, but the possibility of fallen
trees obstructing. flow. at Waiehu Beach Road may result in overtopping of
the levees on the right bank, ' '

Comment: A cross-section and profile of the flood channel should be shown.

Responge: The cross-sections and profiles of typical sections are avail-
able in the office of the District Engineer. The channel sections are
described in the project description 'section and'vary at different reaches,
Detailed construction plans are not avallable at this time,

Comment: The discussion of relocation alternatives should state the number
of residences in both the tsunami and river flood plains and explain the: .
alternative cost estimates. The assessment and comparison of benefits

" ghould account for lands subject to tsunami damape and damages incurred

should structural:improvements fail. )
Regponse: Without the project, there are about 250 homes in the degign -

river flood.plain which are also subject to potential-tsunamiJoccurrence{

1f flood control improvements are implemented upstream from Waiehu Beach
Road, and all the potential tsunami/river flood prone homes downstream are
relocated, -about 120 homes would be involved at a relocation cost of $7

. million, The partial relocation plan downstream of Waiehu Read would

jnvolve 80 homes at a cost-of $5 million. These relocation alternatives
were explored with the County and residents, who gtated that any relocation
of homes would be unacceptable. Due to the strong opposition to the re=-

* Jocation concept and the correspondingly high cost expected, benefits based

on potential tsunami damages were not developed and other alternatives -

‘were developed in more detail. Damages due to failure of channel struc=~

tures is highly unlikely in view of the conservative design criteria
followed.: - ' '

Comment: The applicability of the National Flood Insurance Program as
part of a comprehensive flood hazard management- plan including flood plain
management, flood' proofing, structural methods, and relocation should be
discussed,
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Responge: Protection under the National Flocd Insurance Program by itself
or in combination with other non-structural plans will not prevent loss of
lives and flood damages and will not meet project objectives and needs,
Flood plain management and other non-structural measures were considered

as alternatives in themselves and as part of combination plans. The recom-
mended plan includes flood plain management of the left bank canefield
waterway area, In areas where congiderable development has taken place
already, full application of a flood management program is not always
possible or desirable, although partial management can be combined with
structural measures as in the recommended plan.

Commént: . The statement should consider the impacts of concrete lining on
water percolation and on aquatic flora .and fauna in the stream, .
Response: - Concrete lining of sections of the stream will reduce to some
extent the amount of percolation, but the result should not be significant

in.terms of groundwater recharge. Moreover, under most conditions, - the
.. streamflow is non-existent within the limits of improvement, and percola-

tion.is very limited. The impacts on flora and fauna  -in the stream are
covered in the impact section, :

.Comment: . Consideration should be given to using large boulders from stock~-

piles . in the canefilelds for the construction of the proposed project.
Response: - Sources of aggrepate for the project' construction will be

.examined in detail during Phase II detailed design studies. No stockpiles
‘of boulders have been-observed in the Wailuku Sugar Company ‘fields at Iao

Stream to date.

ST L S , : . '
(7) : WATER RESOURCES - RESEARCH CENTER, UNIVERSITY OF HAWAII

Comment: - The . future. .costs of not relocating the Paukukalo community at
this time should be taken into consideration. These costs would include
expenditures for public facilities and -potential tsunami damages. .
Responses. See:response-to Office of Enyironmental.Quality-Control comment,
page 39. _Eotential-future;tsunamiroccurrence‘has been recognized through-

.out the public and agency coordination of alternatives., The economic, .

sccial._and_physical‘consequences of relocation were weighed apainst
potential future tsunaml occurrence. - The cost of relocation {$5~7 million)
would be between two.and three times the cost of retaining the homes and °

. .channelizing the stream.($2 million). The community disruption and dif-

ficulty of finding suitable and acceptable replacement housing was consid-

.ered a distinct. disadvantage. These disadvantages. were considered to be of

greater concern to the County of Mauil and the residents than the advantages
of relocation and creation of open.space. In view of the desires of the
local interests, Plan B is being recommended, While potential future
tsunamli occurrence cannot be ignored, the event is considered rare, and
there is no record of prior tsunami inundation or damage in the project

. area. <

Comment: The methda'for'determining'the 100-year;fréquency flood and -the

- ‘standard project flood should be documented,
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Response: The 100-year frequency flood is determined by the Log Pearson
Type III frequency analysis. The standard project f£lood is based upon Corps
of Engineers criteria. Details of the methodology are available in the
Office of the District Engineer.

Comment: A cross-section and profile of the improved £flood channel should
be shown to indicate whether the proposed plan will be adequate to carry
the 100-year and gtandard’ project f£loods,

Response: Cross-sections, profiles and other technical plan data are avail-

able in the Office of the District Engineer. They are not included in the
environmental statement as the circulation of the statement is not intended
as a technical review of the project design. The proposed plan is designed
in accordance with Corps of Engineers criteria, and the adequacy of the
design is subject to review by higher authorities.

'CSmméﬁti The éurrent interest rate shoﬁld be used . in the benefit-cost

analysis. S .
Response: See response to Environmental Center comments, page 40, The
project economics were also analyzed at the current interest rate of 5-7/8
percent for comparative purposes. The benefit-cost ratio at that rate
Would be 1.20 ‘ ‘ - .

(8) | WEST MAUL SOIL AND WATER CONSERVATION DISTRICT

Comment: The statement appears to be adequate in most places., Table 2
should reflect the loss in employment opportunities and the increase in

”Wayailable_wacer due to the loss of agricultural acreage with the project.

|

‘Response: ~ See response to U.S. SCS comment, page 37. ;

“‘Cgmheﬂtﬁ fTable:Z_shodld‘also be revised to include an increase in popula-
tiop:densiti;rQSulting.frqm the flood protection provided. | T

ﬂARéégohse:_nge response to U,S. SCS comment, page 37.

COUNTY OF MAUI

(1) _DEPARTMENT OF PLANNING, COUNTY OF MAUI

" 'Comment: The ﬂréft'stdtementdadequately addresses the environmental impacts.

The Department and the County of Maul are fully supportive of the proposed

Plan B and suggest that the project be implemented without delay. -Further
“clarificdtion of the archaeologlcal investigation of the debris basin area

should be included,

Response: The results of thé étudy are discuséed in parégraphs 2.261t6-
2.28' .

Comment: . Current estimates of total project cost and the .cost and type

of equipment required for maintenance of the debris basin and channel
gshould be included.

: Response: Current cost estimates are included in Appendix A. The average

annual cost of $6,800 estimated for maintenance of the debris basin. is
included in total average annual cost., The total estimated annual cost
for operation, maintenance and replacement is $21,700, Equipment may
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include crawler crane (40 tons) estimated at $85,000; front-end track type
loader (2-1/2 cubic yard capacity) estimated at $50, 000 and dump trucks
(14 cubic yards capacity) estimated at $30,000 each,

‘Comment' Safety features to prevent children from having access to the
streambed -should be considered,

. Response: -‘Safety features, such as fencing, will be considered in detail

during Phase II studies. In addition to safety, the visual acceptability

"qf aiternative types of barriers will be evaluated.

ORGANIZATIONS AND INDIVIDUALS
(1) HAWAIIAN COMMERCIAL AND'SUGAR COMPANY

Comment: The description of existing stream conditions should mention the
HC&S {irripation water intake upstream of the Market Street Bridpe and the
irrigation tunnel under Iao Stream in Happy Valley. o
Response. The additional information has been added to the statement, -

Comment: ' The responsibility for reconstruction of the Spreckels Ditch
flume or installation of a siphon should be clarified,

Respongse: As local sponsor of the project, the County of Maui will be
responsible for reconstruction of the flume or installation of a siphon.’

(2) C. BREWER AND COMPANY LIMITED

Comment: & The 'firm restates its support ‘for Plan B and reaffirms its objec-
tion to future diminuation of its water supply for other purposes, The
number of acres of caneland required for the project should be clarified.
Response. 13,7 acres of cane land is required for 'the project and includes
7 acres between Market’ Street and the end of the grassed channel, “and 6. 7
acres for the levees bordering the residential areas in' the left bank cane-
fielda ° ‘ )

(3) VIRGINIA V. KALAIWAA

Comment: The reviewer concurs with the recommendation of Plan B. Continued
*3-consideration should be ‘given to preservation of natural areas for wildlife

‘and for aesthetic and recreation purposes.

Response. "As-discussed in the impact sections of this statement, preserva—

‘tion of the natural environment will continue to be considered, and every
.effort will be made to minimize adverse effects to wildlife, recreation

and aestheticsy <’

The following government agencies and citizen groups were also sent copies
of the draft environmental’ statement in November 1974 for review, No
comments have been received from them as of 15 April 1975,

U.S,'Depsrtment'of Héalth;‘Educetion, and Welfare
U.S. Department of Housing and Urban Development

[N
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State Historic Preservation Officer (17 May 1974 letter printed

ES) .
Central Mauil Soil and Water Conservation District
County of Maui

Department of Public Works

Department of Water Supply

Redevelopment Agency
Chamber of Commerce of Maui
Conservation Council of Hawaii, Maui Chapter

* Happy Valley Community Association

Friends of the Earth

Outdoor Circle, Maui Chapter
Life of the Land, Maui Chapter
Sierra Club

Paukukalo Community Association
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APPENDIX A

SUMMARY OF BENEFITS AND CNSTS

The total project first cost is estimated to be $9,950,000, of which
$9,500,000 will be borne by the Federal Govermment. The remaining $450,000
will be borne by the County of Mauil,

The analysis of benefits and costs is based upon a comparison of the
equivalent average annual charges (i,e., interest, amortization, operation
and maintenance cost) with the equivalent average annual benefits antici-
pated to accrue over the 50-year life of the project, The value given to
benefits and costs (March 1975 price levels in Hawaii) at their time of
accrual was made comparable by converting them to an equivalent time basis
using an interest rate of 3-1/4 percent. The following summarizes the
average annual benefits and costs from which the benefit-cost ratio of 1.8

was derived, The fiscal analysis does not include intangible environmental -

costs, either beneficial or adverse., These environmental impacts such as
- £igh and wildlife losses and visual impacts are discussed in the text of
this statement and are not quantified in terms of dollar costs,

The following is extracted from the Phase 1 General Design Memorandum,
Flood Contrel and Allied Purposes, Iao Stream, Maui, Hawaii. The complete
document is available at the U,S. Army Engineer District, Honolulu, Bldg.
230, Ft. Shafter, AP0 San Francisco 96558,

Summary of Benefit-Cost Analysis

Federal First Cost $9, 500,000

Non-Federal First Cost 450,000
. Total Project First Cost . $9,950,000
Total Average Annual Cost $427,000

" Average Annual Benefits
Residential Damage Prevention $558,000
Commercial Damage Prevention . 159,000
Public Damage Prevention 19,000
Emergency Costs Reduction 27,000
TOTAL AVERAGE ANNUAL BENEFITSl/ $763,000

BENEFIT-COST RATIO 1.8

1/ Benefits do not include prevention of damages to future upgrading.
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